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.  .  .  a  professional  approach  to  en- 
closing experimental  projects.  De- 
signed with  external  appearance 
worthy  of  the  time  involved  in  cir- 
cuitry and  layout,  a  new  enclosure 
has  been  introduced  by  JUSTIN,  INC, 


FEATURES: 

•  Extruded  aluminum  side  plates  for 
strength,  beauty  and  rigidity, 

•  Leather  grained  top  and  bottom 

covers, 

•  Moulded  plastic  end  caps  for  pro- 
tection and  appearance, 

•  No  panels  less  than  16  gauge, 

•  Vertically  adjustable  floor  per- 
mits printed  circuit  or  tube  layout. 

•  Rear  panel  heat  sink  prepunched 
for  up  to  eight  TO-3  transistors. 

•  Removal  of  six  screws,  top  or  bot- 
tom, exposes  the  complete  device  for 
service  yet  maintains  all  front  and 
rear  panel  controls  and  connectors  in 
operating  position. 

•  Front  and  rear  panels  are  blank 
for  layout  of  your  choice,  can  be 
worked  with  hand  tools  or  Greenlee 
type  punches. 

•  Complete  with  all  fasteners  and 
detailed  instructions. 

PRICES: 

Model  30,  40,  50 „.$1 2.95 

Model  60,  70,  90 $13,95 

Aluminum  chassis  included 

Postage  prepaid  in  continental  U.S. 
California  residents  add  4%  sales  tax. 
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A- CHASSIS 
B-  DOUBLES 
(SIDE  BAIL 
0-END  CAP 
ET0P  COVER 
f    BOTTOM  COVER 
6  FRONT  PANEL 
N-REAR  PANEL 
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ACCESSORIES  AND  REPLACEMENT  PARTS 
REPLACEMENT  PARTS: 

TOP  AND  BOTTOM  COVERS, 

leather  grain % all  models  $6.25 

FRONT  AND  REAR  PANELS all  models     4.95 

ALUMINUM  CHASSIS,  front  and  rear 

doubter  brackets all  models  $4.75 

Make  certain  model  number  is  included  in  order. 

ACCESSORIES: 

TRANSISTOR  (TO-3)  HEAT  SINK  FOR 

REAR  PANEL,  prepunched  All  models 

2  TRANSISTOR       $3.95  6  TRANSISTOR.      $4.60 

4  TRANSISTOR...     4.25  8  TRANSISTOR...     4.95 

P.  C.  BOARD  (Jli  Epoxy,  on*  ounce  one  side  copper), 

front  and  rear  doubler  brackets,  all  models  $6.25 

COMPONENT  MOUNTING  AREA  IN  SQUARE  INCHES 


MODEL 

HEIGHT 

WIDTH 

DEPTH 

30 

3.25 

5.25 

7.50 

32 

40 

3.25 

5.75 

9.50 

41 

50 

3.25 

8.75 

7.50 

52 

60 

3.25 

8.75 

9.50 

68 

70 

3.25 

11.50 

7.50 

71 

90 

3.25 

11.50 

9.50 
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Incentive  Licensing 


We  have  been  waiting  with  baited  breath 
for  over  two  years  for  the  outcome  of  the 
incentive  licensing  proposal  contained  in 
Docket  15928,  and  now  that  it  is  here,  it 
isn't  such  a  hard  pill  to  swallow  after  all, 
Although  the  new  law,  which  goes  into  ef- 
fect November  22,  1967,  includes  exclusive 
frequency  bands  for  the  Amateur  Extra  and 
Advanced  licensees,  the  provision  for  special 
call  signs  for  each  class  of  license  was 
dropped. 

If  you  will  remember,  Docket  15928  pro- 
posed a  new  class  of  license,  the  Amateur 
First  Class,  intermediate  in  difficulty  between 
the  General  and  Extra  Class.  This  class  was 
to  require  an  advanced  technical  test  and 
a  code  test  at  16  words  per  minute*  Under 
the  new  regulations,  the  First  Class  License 
was  dropped  in  favor  of  a  new  Advanced 
Class  license.  This  new  class  of  license  entails 
a  more  advanced  technical  test  than  the 
General  Class,  but  the  code  speed  will  re- 
main at  13  words  per  minute.  In  other  words, 
if  you  already  hold  a  General  ticket,  you 
won't  have  to  take  the  code  test  again— all 
you  need  is  a  passing  score  on  the  advanced 
technical  test. 

Also,  there  is  no  waiting  period  for  the 
new  Advanced  Class  license.  You  don't  even 
have  to  hold  another  license;  a  new  ham 
may  go  directly  into  the  Advanced  Class  if 
he  can  pass  the  test.  In  addition,  amateurs 
who  hold  the  old  Advanced  Class  license 
will  be  accorded  all  the  privileges  of  the 
new  Advanced  Class  without  any  further 
tests. 

The    exclusive    frequency    bands    for   the 


Amateur  Extra  and  Advanced  Class  licensees 
are  outlined  in  the  table  below.  In  addition 
to  the  exclusive  frequencies  on  our  80,  40, 
20  and  15  meter  bands,  the  Extra  and  Ad- 
vanced Class  are  provided  with  exclusive 
frequencies  on  six  meters— 100  kHz  in  1968 
and  250  kHz  in  1969.  Since  none  of  the 
exclusive  band  segments  go  into  effect  un- 
til November  22,  1968,  everyone  has  ade- 
quate time  to  qualify  for  a  higher  license 
class. 

The  only  other  main  point  in  the  new 
law  concerns  the  Novice  license.  In  the  future 
the  Novice  license  will  be  issued  for  a  period 
of  two  years,  non-renewable,  and,  on  No- 
vember 22,  1968?  Novice  radiotelephone 
privileges  on  145-147  MHz  will  be  deleted* 

The  FCC,  in  concluding  its  action  on  in- 
centive licensing,  said,  "In  reaching  its  con- 
clusions, the  Commission  has  made  every 
reasonable  effort  to  provide  an  opportunity 
for  the  remodeling  and  revitalization  of  the 
Amateur  Radio  Service  without  changing 
its  basic  character  and  spirit  and  without 
depriving  any  amateur  licensee  of  the  ma- 
jor portion  of  his  present  operating  privi- 
leges. It  remains  only  for  a  licensee  to  prove 
himself  and  to  improve  the  Amateur  Radio 
Service  by  voluntarily  upgrading  his  license 
to  the  highest  level  of  achievement  of  which 
he  is  capable.  We  are  confident  that  we  can 
rely  on  amateurs  in  this  regard  and  that, 
therefore,  this  incentive  licensing  program 
will  result  in  a  radio  service  which  will 
be  a  source  of  pride  to  both  amateur  licensees 
and  the  Commission."  I  concur. 

.  ,  ,  Jim  Fisk  W1DTY 


PHONE  ALLOCATION 

CW  ALL 

OCATION 

Extra  Class 

Advanced  Class 

General  Class 

Extr; 

i  Class 

Advanced  and 
General  Class 

3.8   -    4,0 

3,8   -    4.0 

3.8  -    4.0 

3,5 

-    4,0 

3,5    -    4.0 

7,2    -     7.3 

7,2    -    7.3 

i .  .-■         1 .  j 

7.0 

-    7,3 

7.0   -    7.3 

Current 

14,2    -  14.  35 
21,25-  21.45 

14.2    -  14,35 
21.25-  21.45 

14.2    -14.35 
21.25-  21.45 

14.0 
21.0 

-  14.35 

-  21.45 

14.0    -  14.35 
21.0    -  21.45 

28.5   -  29.7 

28.5   -29.7 

28.5    -  29.7 

28.0 

-20.7 

28.0    -  29,7 

50.1    -54.0 

50.1   -54.0 

50.1   -  54.0 

50.0 

-54.0 

50.0    -  54.0 

3.  8    -    4.  0 

3.825*4.0 

3,85   -    4.0 

S.5 

-    4.0 

3,525-    4,0 

7.2    -    7,3 

7.2     -7.3 

7.225-    7.3 

7.0 

-    7.3 

7.025-    7,3 

November  22, 

14.2    -14,35 

14,2     -14.35 

14.235-  14.350 

14,0 

-  14.35 

14.025-14.35 

1968 

21.25*  21.45 

21.275-21.45 

21.3      -21,45 

21,0 

-  21.45 

21.025-21.45 

3£o.  5    ■  £7i  7 

28.5     -29.7 

28,5      -29.7 

26.0 

-  29. 7 

28.0      -29,7 

50,1    -  54.0 

£0.1     -54.0 

50,1      -54.0 

50.0 

-  54. 0 

50.0      -54.0(A) 

50.1      -54.0(G) 

3.8    -    4-0 

3.825-    4.0 

3.9      -    4,0 

3.5 

-    4.0 

3.55    -   4.0 

7,2    -    7-3 

7,2     -    7.3 

7.25   -    7.3 

7.0 

-    7.3 

7,05   -  7,3 

November  22, 

14.2   -  14.35 

14.2     -14.35 

14,275-14.35 

14.0 

-14.35 

14.05   -14.35 

1969 

21.25-21.45* 

21.275-21.45 

21.35   -21.46 

21.0 

-21.45 

21.05   -21.45 

28.5    -29.7 

28.5     -29.7 

•Oi  O        —£3,7 

28,0 

-29.7 

28,0     -29.7 

50.1    -54.0 

50.1    -64.0 

50.25   -64,0 

60.0 

-54.0 

50.0      -54.0(A) 
50,25   -  54.0  (G) 

The  Model  6000  Modular  Frequency  Meter  will  measure  frequencies 
10  KHz  to  600  MHz  with  .000125%  accuracy.  Special  plug-in  modules 
allow  the  instrument  to  be  used  as  an  audio  frequency  meter  from 
500  Hz  to  20  KHz  full  scale  and  in  addition  to  be  used  as  a  dc 
voltmeter  (10,000  ohms/volt). 

The  wide  variety  of  plug-in  oscillator  accessories  and  range  modules 
makes  the  Model  6000  adaptable  to  a  number  of  jobs  in  the  field 
and  in  the  laboratory.  Portable,  battery  operated  with  rechargeable 

batteries, 


Model  6000  with  601A  charger,  less  plug  in  modules 


$195.00 


INTERNATIONAL  MODEL  6000  FREQUENCY  METER 

measures  frequencies  10  khz  to  600  mhz  with  accuracy  as  close  as  .000125% 


CHARGER 


Range  Modules  (Mixers) 

$25.00  to  545.00  eactt 

Oscillator  Modules 
(Grystai  Controlled  For 
Frequency  Measurement) 

$30.00  to  $90.00  each 

Special  Modules 

A  udio  Frequenc  y $45.00 

DC  Voltmeter 25-00 


where 

accuracy 

counts! 


a.   Range  Modules 
D.    Oscillator  Modules 


,  .  For  complete  information 
write  International  today. 


INTERNATIONAL 


CRYSTAL   MFG.  CO.,  INC. 

LEE    •    OKLA.  CITY.  OKLA.  73102 
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Mighty  big  in  towers 

CATV  •  Microwave  •  Communica- 
tions •  Broadcast  ■  Home  TV 
•  Amateur  •  Specialty  Towers 

The  dominant  position  ROHN 
enjoys  in  the  tower  industry  has 
its  foundations  established  on 
a  concept  of  providing  the  cus- 
tomer with  more  than  he  ex- 
pects to  get.  The  built-in  extra 
quality  factor  begins  with: 

ENGINEERING  AND  DESIGN  - 
computer-assisted  for  exactness 

MANUFACTURING  -vast,  mod- 
ern, custom-designed  facilities 
and  methods 

FINISHING  -  hot-dipped  gal- 
vanizing after  fabrication  and 
continues  with  . . . 

ROHN  SERVICE  -  strategically 
located  warehousing,  world- 
wide representatives,  turnkey 
tower  erection  service  and  com- 
plete lines  of  towers,  lighting, 
microwave  reflectors,  acces- 
sories and  equipment. 

Representation  and  Distribution 

Worldwide 

For  further  information  contact 


ROHN 


® 


Home  Office 

P.O.  Box  2000,  Peoria,  Illinois  61601 

Ph.  309/637-8416  TWX  309/697-1488 


W2NSD/I 

never  say  die 

Katmandu,  Nepal 

After  a  week  in  the  oppressive  heat  of 
Delhi,  I  was  most  enthusiastic  to  be  on  my 
way  to  Nepal.  This  would  undoubtedly  be 
the  most  remote  part  of  the  world  that  I 
would  visit  on  my  trip,  I  carefully  recon- 
firmed my  airline  reservations  on  Royal 
Nepalese  Airlines  and  appeared  at  the  air- 
port right  on  time  to  check  in  for  the  flight, 
"Oh,  that  flight  just  left  a  few  minutes  ago/* 

It  seems  that  the  schedule  had  been 
changed  and  no  one  had  mentioned  this  to 
me.  As  I  took  a  taxi  back  to  my  hotel  I 
wondered  what  Father  Moran  9N1MM  would 
think  when  the  plane  arrived  without  me. 
Fortunately  there  was  a  flight  tomorrow,  so 
my  trip  schedule  wouldn't  be  too  much  off. 
I  would  just  have  to  stay  in  Nepal  for  one 
day  instead  of  two,  as  planned. 

It  was  just  as  well  that  I  had  an  extra 
day  to  rest.  Delhi-belly  had  set  in  with  a 
vengeance,  and  I  found  myself  dizzy  and 
very  tired,  to  boot.  Even  worse,  I'd  lost  my 
Lomotil  pills  in  the  taxi  yesterday.  A  trav- 
eler in  Asia  without  his  diarrhea  pills  is  in 
bad  shape. 

The  next  morning  I  felt  a  little  better  and 
caught  my  plane  with  no  problems  this  time. 
Father  Moran  was  right  there  waiting  for 
me  as  I  got  off  the  plane.  He,  and  a  friend, 
Bob,  from  the  American  Embassy,  drove  me 
into  Katmandu  and  explained  about  the  coun- 
try. Father  Moran  moved  up  here  to  Nepal  in 
1951  after  some  twenty  years  in  India.  He 
is  a  Jesuit  missionary  and  runs  the  foremost 
school  in  Nepal-  When  he  arrived  there  was 
no  airport  in  the  country  and  no  roads  into 
it,  at  all.  There  were  a  few  roads  in  Kat- 
mandu, and  those  very  few  cars  that  were 
here,  had  been  brought  in  over  the  moun- 
tains on  platforms  on  the  backs  of  men. 

The  road  into  Nepal  is  out  right  now.  The 
rains  caused  a  section  to  collapse  and  they 
are  busy  digging  a  new  road  out  of  a  moun- 
tainside. The  road  is  about  85  miles  long, 
has  over  1500  sharp  turns,  and  covers  a  dis- 
tance of  about  25  miles  as  the  plane  flies. 
With  the  road  out,  there  are  food  and  gas 
shortages  in  Katmandu  and  no  relief  is  in 
sight  for  several  more  weeks. 

India  has  kept  Nepal  undeveloped  for 
many  years,  probably  as  a  buffer  between 

(Turn  to  page  92) 
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Peak- up  your  operating  performance  with 


Waters  "Convenience-Engineered"  gear 


i 


Perfection . . . 


UNIVERSAL  HYBRID 
COUPLER  &  PHONE  PATCH 

Mod.  3002  (less  battery) 
$72.50 

Mod.  3001  (Without  Compreamp) 

$53.00 


ORDER  FROM  THESE 

AUTHORIZED  WATERS 

DISTRIBUTORS 

(Or  Direct  from  Factory) 

AMRAD  SUPPLY,   Inc. 
San    Francisco  Calif. 

AMATEUR   ELECTRONIC 

SUPPLY 

Milwaukee  Wise* 

ARROW 

ELECTRONICS,   Inc. 

Farmingdale,  LJ.      New  York 

HARRISON 

RADIO   CORPORATION 

New  York  New   York 

HENRY  RADIO,   Inc. 
Los  Angeles  Calif* 

STERLING   ELECTRONIC 

SUPPLY 

New   Orleans  La. 

ELECTRONIC 

DISTRIBUTORS,   Inc. 

Wheaton  Maryland 

ELECTRONIC  CENTER,    Inc. 
Dallas  Texas 

WORLD 

RADIO   LABS,    Inc. 

Council  Bluffs  Iowa 

CANADA 
M.  J.  HOWARD  &  CO.   Lfd. 

Ottawa 


"'::•. 


in  a 


PHONE  PATCH 


Enjoy  the  ultimate  in  phone  patches  with  this  compact  coupler, 
precision-engineered  at  Waters.  Designed  for  effortless  VOX  opera- 
tion, it  is  the  only  patch  with  its  own  speech  processor  (Model 
3002).  its  built-in  Compreamp  maintains  correct  out-going  levels 
eliminating  all  manual  switching  and  whenever  needed,  the  Com- 
preamp may  be  used  independently  of  the  patch.  Provision  is  in- 
cluded for  switching  a  tape  recorder  in  and  out  for  both  recording 
and  playback. 


OOMPftEAMP 
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HfaeM  COMPREAMP™ 

Get  more  "talk  power"  into  your  signal  with 
a  Compreamp!  Solid  state,  self-powered  and 
compact  it  installs  in  a  jiffy  in  the  mike 
tine  of  either  fixed  or  mobile  rig*  Great 
for  that  added  punch  when  QRM  and  band 
conditions  are  tough. 

Model  359    $27.95  (less  batteries) 
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ffete**  CODAX " 


CODAX  —  the  automatic   keyer  that  puts 

rhythm-smooth  CW  at  your  fingertips.  Never 
anything  like  it!  Feather-touch  double  paddle 
is  automatically  timed  for  5  to  50  WPM.  Oper- 
ates block  grid  or  into  mike  jack  for  VOX  CW 
on  either  sideband.  Monitors  the  signal,  too! 

Model  361.  $92.50  (less  batteries) 


tfaeM  PROTAX™ 

A  must!  Brand  new  Coaxial  Antenna  Switch 
that  automatically  grounds  the  antenna  sys- 
tem when  the  shack  is  shut  down.  Handles  a 
full  1000  watts... comes  complete  with  knobr 
escutcheon  plate  with  erasable  marking  pan- 
els and  mounting  bracket  on  Model  376. 
Model  375. 

6-position  rear  axial  connectors $13.95 

Model  376. 

5-position  side  radial  connectors $12.50 
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J^js^jX  MANUFACTURING  INC. 


WAYLAND,    MASSACHUSETTS 
Send  for  your  copy  of  Waters  new  Amateur  Radio  Catalog. 
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MARK  II  LINEAR 
AMPLIFIER 

Five  band,  2000  watts  PEP  input. 
Uses  two  Eimac  3-400Z  grounded 
grid  triodes. 

MARK  II  AMPLIFIER 

with  tubes $395 


MATCHING  POWER 
SUPPLY 


$235 


_ 


-.- « * 


5  BAND 
MOBILE  ANTENNA 

500  watt  power  rating 
1045-20-40  75  r, 

MANUAL  SWITCHING 
MODEL  45  $65 


sr 


REMOTE  CONTROL 


$95 


'»*■' 


t»  mm 


SWAN  250  SSB-CW-AM 
TRANSCEIVER  FOR  6  METERS. 

240  WATTS  PEP 

Engineered  to  provide  the  same  excellent 
voice  quality,  power,  and  performance  that 
have  become  the  trademark  of  all  Swan 
transceivers.  With  the  Swan  250,  there  is 
practically  no  limit  to  the  operating  pleasure 
you  can  find  in  the  6  meter  VHF  band, 


MATCHING 


-* 


with  speai- 
MODEL  117-XC 

MODEL  230-XC 
for  230  volts 


$95 


MQ 


DC  MODULE  Converts  AC  ■PI2 

volts  DC  for  portabi  ^^ency 

opt 

MODEL14X         $65 


12  VOLT  DC  SUPPLY 

For  mobile  or  portable  operation.  Neg- 
ative ground  standard.  Positive  ground 
available  on  special  order. 
MODEL  14-117 $130 


SWAN  SPEAKS  YOUR  LANGUAGE 


ASK  THE  HAM  WHO  OWNS  ONE 


i 


MARS  OSCILLATOR 

Five  crystal  controlled  channels  with 
vernier  frequency  control.  May  be  used 
with  Models  500,  350  &  250  trans- 
ceivers. 
MODEL 405Xt  less  crystals.  .    $45 


MODEL  500  SSB-CW-AM 

TRANSCEIVER 

5  BANDS  480  WATTS 

Deluxe  model  offers  many  extra  features 
including  selectable  upper  and  lower  side* 
band,  100  kc  crystal  calibrator,  automatic 
noise  limiter,  and  factory  installed  accessory 
socket  for  addition  of  Model  410  external 

vfo.  $495 


SWAN  350  SSB-CW-AM  TRANSCEIVER 

Standard  model  5  band  transceiver.      $420 


FOR  COMPLETE 
INFORMATION 

SEE  YOUR  DEALER 


MOBILE  VFO 

Miniature  .size  for  use  with  Model  500 

or  350.   Covers   phone   bands   only. 

Makes  it  possible  to  trunk  mount  the 

transceiver. 

MODEL  406B $75 

REMOTE  CONTROL  KIT 

For  trunk  mounting  of  transceiver. 
MODEL  RC2 $25 


FULL  COVERAGE  EXTERNAL  VFO 

ind        3  transceivers. 
8  cali- 

far 

4i0.  lis 


DUAL  VFO  ADAPTOR 

Provides  for  the  addition  of  second 
VFO  for  separate  control  of  transmit 
cei yie  f riflu em  s; M ay  foe 
£ged    into    either   350   or   500 


tra7Tsceiv< 


MODEL  22 

EXTERNAL  VFO  1 

Same  as  Model  4l^Hr  size 


DUEL  250 


$25 


Bp 


pearance*  50  to  54  mc  coverage.  In- 
cludes switching  relay  for  VFO  selec- 
tion. (Model  22  adaptor  not  reqlirec 

MODEL  210    $1 


PLUG-IN  VOX  UNIT 

for  use  with  Models  250,  350  or  500. 
MODEL  VX  1 .$35 


ELECTRONICS 

Oceanside,  California 


John  Aggers    W5ETT 

1509  Desoto 

Ponca    City,    Oklahoma 


The  2Q  Communications  Receiver 


A  22-transistor  design  using  FET's. 


A  strong  desire  to  duplicate  the  popular 
Drake  2-B  receiver  in  transistor  form, 
prompted  the  building  of  the  receiver  shq>yn. 
It  is  the  result  of  over  two  years  of  experi- 
mental design,  building,  rebuilding,  testing 
and  listening.  The  block  diagram  in  Fig.  1 
closely  resembles  that  of  the  Drake,  and  for 
that  reason  I  have  named  it  the  2Q, 

The  completed  receiver  is  a  triple  conver- 
sion superheterodyne,  covering  all  amateur 
bands  10  through  80  meters.  It  has  excellent 
sensitivity,  selectivity  and  stability.  Cross 
modulation  has  been  reduced  to  a  minimum 
by  the  use  of  FET  transistors  in  both  the  rf 
and  first  mixer  stages.  Such  features  as  band- 
pass tuning,  FET  detector,  8-meter,  age  and 
a  100  kHz  crystal  calibrator  are  included* 


The  circuit  shown  in  Fig,  2  is  actually 
the  result  of  two  that  were  built.  The  first 
design,  following  the  usual  transistor  circuil 
theory,  matching  impedances,  etc.,  resulted 
in  a  receiver  that  lackpd  the  necessary  sensi- 
tivity and  selectivity.  Cross  modulation  was 
also  a  problem  because  bipolar  transistors 
were  used  in  the  front  end*  The  second  de- 
sign is  the  result  of  a  concentrated  effort  to- 
ward obtaining  maximum  selectivity  by  the 
use  of  small  capacity  coupling  where  possi- 
ble, high  Q  tuned  circuits,  and  tapping  col- 
lectors down  on  the  coils  to  preserve  their  Q. 
Cross  modulation  was  reduced  to  a  minimum 
by  using  FET  transistors  in  both  the  rf  and 
first  mixer  stages  and  by  using  a  separate  rf 
gain  control. 


Front  view  of  the  2Q 
tra  nsistonzed  receiver. 
Bottom,  left  to  right,  are 
the  phone  jack,  band- 
switch,  if  gain,  band-pass 
tuner,  selectivity  switch 
combined  with  rf  and 
volume  control,  and  main 
typing.  Swishes,  left  to 
right,  are  age  5-meter 
switch,  dial  light,  100 
kHz  calibrator  and   bfo. 
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Pig*    I,    Block    diagram    of   the    2Q 
using    FET's  in   the  front  end. 


a    completely  transistorized   communications  receiver  of  modern  design 


The  circuit 

Much  has  been  written  on  transistor  cir- 
cuitry during  the  past  few  years  so  I  will  be 
as  brief  as  possible  and  describe  only  those 
points  which  I  think  important  or  unusual 

Capacitive  coupling  is  used  throughout  the 
front  end  (preselector).  It  uses  high-Q 
toroid  coils  and  slug-tuned  coils.  The  simple 
switching  provides  the  necessary  selectivity 
and  ease  of  adjustment  desirable  when  com- 
pact construction  is  used.  Ami-Tron  toroids 
were  not  used  for  the  15-  and  10-meter 
bands  due  to  the  lack  of  space  for  the  neces- 
sary trimmer  capacitors,  but  their  use  is 
definitely  recommended  for  all  bands.  The 
selectivity  and  stuffing  ratio  gained  by  their 
use  is  very  necessary.  The  tuning  capacitor, 
a  two-gang  trf  unit,  was  reduced  to  200  pF 
per  section.  Space  for  the  rf  choke  was 
solved  by  placing  it  in  the  crystal  oscillator 
compartment. 

The  FET  mixer,  using  source  injection,  is 
capacitively  coupled  to  the  second  mixer. 
The  circuit,  possibly  of  my  own  design,  was 
preferred  to  a  gate  injection  circuit.  The  only 
FETs  available  were  N-channel  2N3823X 
but  possibly  some  of  the  cheaper  ones  will 
work  as  well*  I  intend  to  try  the  Motorola 
MPF  105  FET  when  I  can  locate  a  distribu- 
tor who  stocks  them.  Alignment  of  the  front 
end  is  simply  a  matter  of  adjusting  turnS, 
spacing,  and  trimmer  capacitors,  until  the 
amateur  bands  are  staggered  across  the  pre- 
selector dial. 

The  3.5  MHz-4.0  MHz  variable  if9  mixer 
and  oscillator  section,  consists  of  a  high-C 
Cdlpitts  oscillator,  ahd  a  base  injected  mixer, 
with  an  output  at  455  kHz.  Only  the  highest 
quality    components    should    be    used    here, 

*  2N3819  FET's  seem  to  work  as  well  as  the  more  ex- 
pensive 2N3S23*s,  With  the  2N3819,  the  only  circuit 
changes  were  in  the  rf  amplifier — the  source  was 
grounded  and  B+  changed  to  14  V,  Motorola  MPF- 
I03rs  have  been  tried  too.  At  90$  each  they  seem  to 
work    as    well    and    their    specs    are    almost    identical. 


since   it   is    a   major   frequency   determining 
circuit. 

Only  one  stage  of  amplification  was  found 
necessary  for  the  455  kHz  if  section.  The 
mixer  is  capacitively  coupled  with  base  injec- 
tion at  405  kHz  from  a  high-C  Colpitts  os- 
cillator giving  a  50  kHz  output.  Here  again 
the  oscillator  is  a  major  frequency  determin- 
ing circuit  and  care  should  be  used  in  its 
construction.  The  455  kHz  if  coils  can  be 
any  high-Q  center  tapped  units,  preferably 
using  toroids  or  cup  cores.  This  is  a  good 
spot  for  a  mechanical  filter;  something  I  in- 
tend to  try  in  the  near  future. 

The  band-pass  tuner  was  constructed  using 
coils  wound  on  1"  diameter  powdered  iron 
toroids  from  an  old  telephone  company  audio 
filter.  The  ones  I  used  were  blue  and  num- 
bered A9301572.  The  tuning  is  done  with  a 
three-gand  trf  type  broadcast  tuning  capaci- 
tor, with  a  stop  added  to  limit  its  travel  to 
about  20  degrees,  starting  from  maximum. 
The  switch  uses  a  hollow  K  inch  shafts  with 
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Top  view  of  the  2Q  receiver,  showing  the  layout  of 
the  various  parts. 
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Fig.  2.  Schematic  diagram  of  the  2Q  communications  receiver*  The  currents  shown  in  parenthesis  are  the  collector  currents  for  each  stage.  The  rf  chokes 
used  were  3-pi  types  on  [/g-inch  iron  cores  taken  from  a  surplus  computer  board  although  miniature  2.5  mH  units  should  work  ok.  Coil  values  are  given  in  Table 
I.  Later  experimentation  by  W5ETT  indicates  that  the  bias  network  used  with  the  2N708  455  kHz  if  amplifier  was  not  too  tolerant  to  different  transistors.  He 
recommends    removing    the    IM    base-bias    resistor    and    replacing    it   with    a    330k    resistor  and   a    27k    resistor  from    base    to    ground. 


N        *T-68-2  and  T-60-6  toroid  cores   may   be  purchased  from   Arni-tron   Associates,   12033    Otsego  Street,   North   Hollywood,   California,   Price  5l)tf  each  plus  postage. 
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Fig*  3,     AC  power  supply  for  the  2Q  communications  receiver. 


the  TC  shaft  being  operated  through  it 

The  FET  detector  using  a  P-channel  U112 
or  2N2497  has  plenty  of  bfo  injection  and 
works  very  well  on  SSB. 

Good  S-meter  action  and  a  certain  amount 
of  gain  control  is  provided  by  the  circuit 
shown  by  simply  reducing  the  amount  of 
voltage  applied  to  the  if  transistors. 

I  had  some  trouble  getting  the  100  kHz 
crystal  calibrator  aligned  with  WWV,  so  it 
was  necessary  to  devise  the  circuit  shown. 
WWV  may  be  received  on  the  receiver,  dur- 

Table   1.  Coils  for  the  2Q   receiver. 

LI  32  turhs  #22  Formvar  on  T-68-2  toxoid  core, 

L2  20  turns  #22  Formvar  on  T-50-6  toroid  core. 

L3,  L4       20  turns    #22    Formvar,    ft"  diameter  with 

last    6    turns    spaced    to    take    a    1/2"    long 

powdered-iron  core. 
L5  Same  as  LI  except  33  turns. 

L6  Same  as  L2  except  23  turns. 

L7  Same  as  L3  except  23  turns. 

L8  Same  as  L3  except  23  turtts. 

L9  30  turns  #24  enameled,  ft"  diameter. 

LIO  22  turns  #24  enameled   on    ft"   slug-tuned 

form. 
LI  I  15  turns  #24  enameled  on  1/2"  form,  spaced 

diameter  of  wire.   %'*   powdered-iron  slug. 
LI2.LI3    110  turns,   6-strand    Litz  wire,  tapped   at  55 

turns.    Pi    wound    on     '/j11    diameter    ferrite 

cupped  core  M/2"  long.  Three  cups  stacked 

to    obtain    necessary    length    after   grinding 

out  center  of  middle  core. 
L14  120  turns,   6-strand    Ltti  wire,   pi   wound   on 

ft"  slug-tuned  form, 
L f 5,  LI 6,  330   turns    using    3    strands    #29    enameled 
LI7  wire    wound    on    powdered-iron    toroid     I" 

diameter,    #A930 157-2.    Toroid    cores  from 

old    telephone    equipment    will    work.    LI 5 

tapped    50  turns  from    ground    end. 
LIS  10  turns  #22  Formvar  wound  over  LI 7* 

LI 9  800  turnsr  6-strand  Litz  wire,  layer  Wound  I" 

long  on  ft"  slug-tuned  form. 


ing  daylight  hours  here,  by  putting  it  on  7 
MHz  and  tuning  the  preselector  to  minimum 
capacity. 

From  this  point,  the  rest  of  the  receiver  is 
simply  audio,  six  transistors  in  all,  with  a 
transformerless  audio  circuit  taken  mostly 
from  a  GE  transistor  manual.  The  power 
supply,  one  left  over  from  another  project, 
is  no  doubt  overfiltered.  Any  well-filtered  dc 
source  of  14  V  and  28  V  will  do.  The  re- 
ceiver draws  20-125  mA  depending  on 
volume.  The  dial  lamps  use  an  additional  40 
mA  each.  The  receiver  will  work  well  on 
only  12-14  V,  but  the  S-meter  and  AGO  will 
h*>  out  of  the  picture. 


Close   up  view  of  the  dial  tuning   mechanism. 
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Choice  of  transistors 

The  transistors  used  are  by  no  means  the 
only  ones  which  will  work  in  the  receiver. 
My  choice  was  made  largely  from  tests  with 
the  ones  which  were  available  in  my  transis- 
tor junk  box.  Either  PNP  or  NPN  will  work 
in  most  circuits,  NPN  being  preferred  in 
most  cases  for  if  and  oscillator  traisistors.  Os- 
cillator types  should  be  those  that  have  no 
internal  connections  to  the  case.  The  use  of 
sockets  for  all  transistors  is  highly  recom- 
mended. 


Construction 

The  receiver  cabinet  measures  8)4"  long  x 
6%"  high  x  6J2"  deep.  The  receiver  is  divided 
into  a  number  of  sub-assemblies  mounted 
on  a  main  chassis,  made  of  14-gauge  alumi- 
num. The  sub-chassis  are  of  21-gauge 
aluminum. 

Only  the  50  kHz  if  amplifier  and  audio 
stages  were  built  on  the  main  chassis.  The 
S-meter  and  age  circuitry  were  mounted  on 
the  back  of  the  S-meter.  Fig-  4  is  a  rough 
layout  of  the  front  panel- 

The  slide  rule  dial  has  a  tuning  rate  of 
45:1  or  45  turns  of  the  tuning  knob  to  cover 
500  kHz.  This  gives  at  least  25  revolutions  on 
the  40  and  20  meter  bands.  The  mechanism 
consists  of  a  weighted  knob  on  a  W  shaft 
driving  a  2"  rubber  tired  wheel  (Jenson 
#J1490-01)  on  a  W  shaft  driving  a  dial 
cord  to  a  3K"  dial  drum  on  the  tuning  capaci- 
tor* The  dial  scale  was  made  on  white  paper 
(pasted  to  a  piece  of  stiff  cardboard)  using  a 
black  ball  point  pen  and  a  typewriter.  The 


Back  view  of  the  S-meter.  One  of  the  2N708ls  (QI5) 
was  replaced  with  a  2N338  after  this  photo  was  taken 
for    better   age    and   S-meter  action. 

dial  drum  was  made  from  a  reinforced, 
nickle-plated  lid  from  a  peanut  butter  jar. 

Conclusion 

No  wild  claims  shall  be  made  for  this  re- 
ceiver  except  to  say  it  is  the  best  homebrew 
receiver  I  have  ever  owned.  Only  5  feet  of 
wire  strung  up  in  the  shack  has  been  found 
necessary  for  good  reception,  Many  hours 
were  spent  just  listening  and  hearing  signals 
that  I  could  never  hear  with  my  old  14-tube 
homebrew  receiver.  I  would  like  to  thank  Jim 
Miles  W5KWJ  for  his  comments  and  en- 
couraging me  to  write  this  article. 

■  ,  .  W5ETT 


Fig.  4  Front  panel  layout  used  by 
W5ETT  in  the  original  model  of  the 
2Q    receiver. 
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A  Really  Rugged  Rotator 


Whether  he  is  an  old-timer  or  raw  be- 
ginner, there  are  probably  very  few  hams 
who  are  not  somewhat  familiar  with  the 
old  reliable  prop-pitch  motor.  Just  after 
World  War  2,  the  surplus  market  saw  a 
veritable  flood  of  them,  and,  along  with 
coaxial  cable,  they  caused  quite  a  revolu- 
tion in  the  construction  and  operation  of 
rotary  antennas,  Many  of  the  nlotors  which 
were  put  into  use  right  after  the  war  have 
performed  faithfully  over  the  years,  and 
even  today  there  is  really  nothing  which 
can  approach  them  for  sheer  power  and 
ease  of  operation. 

Before  the  prop-pitch  motor  may  be  used 
as  a  rotator,  the  brake  assembly  and  limit- 
ing dogs  are  usually  removed  and  some  sort 
of  coupling  or  bracket  is  welded  to  the  out- 
put gear.  The  motor  is  then  mounted  ver- 
tically inside  the  tower  and  supplied  with 
24  volts  ac  or  dc.  Refinements  such  as 
remote  controls  and  direction  indicators  are 
left  up  to  the  imagination  of  the  owner. 

One  of  the  very  few  faults  with  his  ar- 
rangement is  the  tendency  for  moisture  to 
collect  inside  the  motor  housing,  especially 
on  the  brushes,  with  the  result  that  the 
motor  turns  very  erratically  or  not  at  all. 
It  goes  without  saying  that  this  usually 
happens  in  the  winter,  just  when  the  rig 
is  being  used  the  most  and  when  the  work- 
ing conditions  at  the  top  of  the  tower  are 


at  their  worst.  I  have  known  hams  who 
have  gone  to  amazing  lengths  to  prevent 
this,  but  in  most  cases  the  solutions  have 
not  been  too  successful. 

Another  point,  particularly  in  cold  climates 
—the  oil  in  the  gear  box  congeals  putting 
quite  a  load  on  the  motor,  This  causes  very 
slow  starts  and  extremely  slow  rotation  of 
the  antenna.  Since  the  usual  rotation  speed 
of  the  output  gear  is  only  about  three- 
quarters  of  an  rpm?  any  further  decrease 
is  intolerable.  It  is  possible  to  open  the 
gear  box  and  pin  one  set  of  planetary  gears, 
which  will  approximately  double  the  output 
speed,  but  many  hams  apparently  would 
rather  put  up  with  the  slow  speed  than 
monkey  with  the  gear  train. 

Before  starting  on  the  construction  of  my 
own  rotator,  I  thought  over  all  the  pros 
and  cons  of  the  situation  and  eventually 
came  up  with  a  unit  which  seems  to  over- 
come all  these  problems.  Construction  is 
quite  simple  and  the  cost  is  very  reason- 
able. 

The  biggest  factor  in  this  rotator  was 
the  decision  to  mount  the  motor  in  the 
horizontal  plane,  just  as  it  was  in  the  air* 
craft.  The  ideal  approach  at  this  point 
would  be  to  procure  the  mating  gear  which 
originally  was  on  the  end  of  the  propeller 
blade,  but  this  is  apparently  impossible  to 
find.  It  seems  equally  difficult  to  find  any 
other  suitable  gear,   so  this  idea  was   soon 


The  really  rugged  rotator  on 
the  bench  at  VEITG  before  it- 
was    mounted    on    the   tower. 
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Fig,    L   Mechanical    details   of   modifying   the    automobile   differential   before   installing   the    prop-pitch    motor 


forgotten.  The  problem  is  to  find  a  way 
to  obtain  a  right-angle  drive,  along  with  a 
bearing,  which  will  support  the  heaviest 
possible  antenna  load.  The  most  common 
item  which  comes  to  mind  is  the  differential 
or  automobile  "rear-end*\  Certainly  it  is 
the  most  available!  In  addition  to  being  a 
right-angle  device,  it  is  extremely  sturdy, 
and  if  properly  set  up,  it  will  provide  a  step- 
up  speed  ratio.  The  exact  ratio  will  depend 
upon  the  original  design  of  the  associated 
car,  but  it  will  be  somewhere  around  2  to 
1,  or  a  little  better.  When  the  prop-pitch 
motor  is  coupled  to  the  axle  of  the  differ- 
ential, the  drive  shaft  turns  at  IK  to  2 
rpm,  thus  solving  one  of  the  major  draw- 
backs of  the  prop-pitch  motor  without  modi- 
fying it  There  is  no  problem  with  the  dif- 
ferential being  able  to  support  the  antenna, 
and  the  strength  of  the  internal  gears  is 
far  in  excess  of  any  torque  which  the  an- 
tenna will  exert. 

By  mounting  the  motor  horizontally,  any 
moisture  which  collects  inside  the  motor 
housing  will  run  to  the  bottom  and  a  small 
drain  hole  will  take  care  of  it.  With  the 
infrequent  operation  and  very  high  quality 
of  the  gears,  it  is  doubtful  if  any  oil  is 
actually  required  for  lubrication.  It  can 
either  be  drained  out  completely,  or  a  small 
amount  left  inside,  With  the  horizontal 
mounting,  the  gears  will  pick  up  some  lubri- 
cation during  each  revolution  if  a  small 
quantity  remains  in  the  box.  In  any  case, 
the  problem  of  congealing  is  eliminated. 

We  have  therefore  overcome  the  major 
drawbacks  of  the  prop-pitch  motor  and  can 
proceed  with  the  actual  construction.  Be- 
cause  of  the   length   of   a   car   rear-end,    it 


would  be  too  ungainly  to  mount  in  the  aver- 
age  tower.    In   fact,   it  must  be   understood 
at    once    that    this    rotator    is    quite    heavy, 
but  since  it  is  intended  for  use  with  large 
and  heavy  arrays  it  would  be  necessary  to 
have    a    heavy-duty    tower.    It    is    ideal,    of 
course,  for  the  windmill  type  of  tower,   or 
for  base  mounting  with  a  long  drive  shaft. 
A    quick    inspection    of   the    nearest   junk 
yard   will   provide    the   rear-end   you   need- 
It  is  best  to  look  for  small  cars,  since  even 
the  smallest  unit  will  be  satisfactory,  I  found 
an  old  Morris  rear-end  which  was  ideal  from 
the   size   and   ratio    standpoints.    Make    sure 
the  brake  drums  are  still  on  the  unit,  but 
remove  them  when  you  get  home.  One  brake 
drum  is  positioned  on  the   output  gear  of 
the  prop-pitch  and  welded  to  it  Make  sure 
that  this   is   done   carefully   and   accurately, 
as  it  is  going  to   provide   the   coupling  be- 
tween   the    prop-pitch    motor   and    rear-end 
after  it  is  modified.  This  is  also  a  good  time 
to  remove  the  brake  assembly  and  dogs  from 
the    motor,    and   drain    out   the    oil   if   you 
live  in  a  very  cold  climate,   Also   pull   out 
the   motor   power   leads,    and   label   them— 
clockwise,    counter-clockwise    and    common. 
You   may   have   to   hook   up   24   volts   tem- 
porarily   to    find    out   which    is    which,    but 
this  should  only  take  a  few  minutes.  If  you 
expect  to  be  digging  for  weak  signals,  the 
motor   should   also   be   fitted    with   filtering 
capacitors  from  each  brush  holder  to  ground. 
Small  micas  can  be  used  but  the  .002,  ,001 
or  even  .01  disc  ceramic  is  more  convenient 
because  of  its  small  size.  These  steps  will 
complete  the  modification   of  the  motor  it- 
self. 

The  next  step  is  to  cut  down  the  rear- 
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end.  First  of  all,  remove  both  axles  and 
set  them  aside.  Then  cut  off  both  axle  hous- 
ings within  one  or  two  inches  of  the  gear 
housing,  If  a  power  hacksaw  is  available, 
the  job  may  seem  easier,  but  the  shape  of 
the  unit  makes  it  difficult  to  hold  steady. 
An  ordinary  hand  hack-saw  is  entirely  ade- 
quate and  is  actually  easier  to  use.  In  order 
for  the  unit  to  transfer  power  from  bne 
axle  to  the  antenna  drive  shaft,  the  other 
axle  must  be  prevented  from  turning.  The 
easiest  way  to  do  this  is  to  insert  one  axle 
into  its  normal  gear  in  the  rear-end,  then 
cut  it  off  flush  with  the  gear  housing,  and 
weld  it  to  the  housing  itself.  However,  a 
study  of  the  photograph  will  show  a  little 
more  elaborate  arrangement.  The  axle  hous- 
ing is  cut  off  near  the  brake  shoe  assembly. 
The  axle  is  inserted  through  the  bearing 
in  the  brake  assembly  and  on  into  its  mat- 
ing gear.  The  brake  assembly  is  welded  to 
the  gear  housing,  the  axle  is  cut  off  flush 
with  the  end  of  the  brake-assembly  bear- 
ing, and  then  welded  to  the  bearing.  The 
bearing  in  turn  is  welded  to  the  brake- 
assembly. 

The  end  result  is  the  same,  but  now  the 
backing  plate  can  be  used  to  help  form  a 
mounting  bracket  arrangement  for  the  com- 
plete rotator. 


The  other  side  of  the  rear  end  must  be 
modified  with  more  care  to  ensure  proper 
coupling  to  the  motor.  The  actual  coupling 
is  accomplished  by  using  the  wheel  mount- 
ing studs  on  the  axle  to  mate  with  the  corre- 
sponding holes  in  the  brake  drum  which 
was  welded  to  the  prop-pitch  output  gear. 
By  using  this  arrangement,  the  motor  can 
be  quickly  removed  for  servicing  by  merely 
removing  the  mounting  brackets  on  the  mo- 
tor itself  and  sliding  it  away  from  the  dif- 
ferential* 

In  order  to  construct  the  coupling,  both 
ends  of  the  axle  must  be  used.  The  splined 
end  should  be  inserted  completely  into  its 
mating  gear,  and  the  axle  cut  off  flush 
with  the  edge  of  the  gear  housing.  Now, 
note  that  the  remaining  piece  of  axle  must 
be  cut  off  about  three  inches  from  the 
round  plate  on  the  end.  This  piece  of  axle 
(with  the  plate  on  it)  must  be  welded  to 
the  piece  which  is  inserted  into  the  gear. 
The  result  will  be  a  much  shorter  version 
of  the  original  axle.  It  is  best  to  have  the 
two  pieces  welded  together.  Any  reasonably 
good  machine  shop  can  do  this.  When  this 
new  axle  is  inserted  in  place,  the  axle  hous- 
ing must  be  carefully  measured  and  cut  off 
in  such  a  way  that  it  can  be  inserted 
through    the    brake^assembly    bearing,    the 
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Fig.  2.  Mounting  details  of  the  differential,  selsyn  drive,  and  antenna  drive  shaft-  The  mounting  brackets 
can  be  made  as  shown  here,  but  in  the  photo(  brackets  were  made  of  scrap  material  and  the  muffler  clamps 
mounted    upside    down.    Either    method    is   satisfactory. 
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plate  on  the  axle  can  mate  properly  with 
the  studs  on  the  brake  assembly,  and  the 
housing  can  be  welded  to  the  differential 
housing.  Fig.  1  will  probably  make  this 
more  clear  than  the  verbal  description,  After 
the  axle  has  been  fitted  and  the  housings 
welded  to  each  other,  the  brake  drum  can 
be  slipped  over  the  studs  and  fastened  onto 
the  axle  plate  with  the  two  or  three  original 
screws.  The  studs  are  now  in  place,  ready 
for  insertion  into  the  holes  on  the  prop- 
pitch  drum. 

The  entire  assembly  must  now  be  mounted, 
and  probably  the  simplest  way  is  to  use 
two  lengths  of  heavy  angle  iron  or  aluminum 
to  form  support  rails.  The  prop-pitch  motor 
is  laid  horizontally  between  the  rails,  with 
the  gear  case  housing  providing  its  own 
support.  Two  short  pieces  of  angle  are  bolted 
to  the  side  rails  and  to  the  large  flange 
of  the  motor  gear  box.  This  prevents  any 
rotary  movement  of  the  motor.  Two  other 
pieces  of  angle  are  used  to  hold  the  rails 
together,  otherwise  the  weight  of  the  motor 
tends  to  force  the  rails  apart  and  put  the 
entire  weight  on  the  bolts  in  the  side  pieces 
of  angle.  See  Fig,  3. 

The  differential  assembly  is  coupled  to 
the  prop-pitch  motor  and  carefully  ad- 
justed so  that  the  whole  affair  is  level  both 
end  to  end,  and  side  to  side,  Mounting 
brackets  can  then  be  made  out  of  mild 
steel  strap.  The  brackets  are  first  fastened 
to  the  housings  by  standard  muffler  clamps, 
making  sure  the  assembly  is  level.  Then 
the  legs  of  the  brackets  are  bolted  to  the 
side  rails.  Unless  a  large  unit  is  used,  it's 
not  likely  that  the  bottom  of  the  differen- 
tial will  be  resting  on  the  edges  of  the 
rails.  To  provide  additional  support,  a  piece 
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of  channel  steel  should  be  used  to  support 
the  under-side  of  the  differential,  with  its 
height  being  adjusted  by  washers  or  sheet 
metal  shims*  Fig,  2  and  3  show  this  arrange- 
ment. 

The  top  of  the  differential  must  now  be 
coupled  to  the  antenna  drive-shaft.  As  the 
differential  itself  will  have  a  heavy  plate 
attached  to  the  internal  gearing,  a  mating 
plate  or  flange  can  be  cut  from  stock  and 
welded  to  the  antenna  drive-shaft.  Match- 
ing holes  are  drilled  in  the  flange  and  then 
the  flange  is  bolted  to  the  differential  plate. 
A  more  flexible  arrangement  can  be  made 
by  procuring  the  universal  joint  and  possibly 
even  the  entire  drive  shaft  of  the  original 
car.  In  my  case,  the  rear-end  cost  me  $5,00 
and  the  drive  shaft  was  thrown  in  for 
nothing,  so  cost  was  no  factor.  By  using 
the  universal  joint,  some  mis-alignment  be- 
tween rotator  and  antenna  can  be  tolerated, 
and  the  shaft  can   be  quickly  uncoupled  if 
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Fig.  4.  Interconnection  for  the  selsyn  motors.  A 
four-wire  system  may  be  used  if  terminals  R2  and 
S3    are    run    on    the    same    wire. 
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Fig.  5-  Th©  complete  remote-control  system  for  the 
really  rugged  rotator.  II  suitable  24-volt  relays  can- 
not be  found,  two  12-volt  automobile  horn  relays 
may   be    used    with    a   dropping    resistor. 

necessary.  See  Fig.  2. 

The  last  step  in  the  rotator  itself  is  the 
direction  indicator,  and  for  this  purpose 
there  is  really  nothing  that  can  do  as  good 
a  job  as  a  pair  of  selsyns.  Many  units  are 
still  available  on  the  surplus  market,  though 
the  easiest  to  use  are  those  designed  for 
115  Vac.  The  hook-up  for  the  selsyns  is 
shown  in  Fig.  4.  Mechanically,  the  antenna 
selsyn  is  mounted  on  a  metal  plate  with 
two  home-made  U-bolts.  The  plate  is  mount- 
ed on  the  wheel  studs  of  the  brake  assembly 
opposite  the  prop-pitch  motor.  The  drive 
system  from  the  antenna  shaft  to  the  selsyn 
consists  of  two  V-belt  pulleys  of  equal  size, 
and  the  V-belt  itself.  The-  cheapest  suitable 
pulleys  are  made  for  use  on  laundromats 
or  dryers,  and  are  available  from  any  ap- 
pliance service  shop.  The  correct  size  V-belt 
can  be  obtained  at  the  same  time*  The  first 
pulley  is  drilled  to  accept  the  same  bolts 
which  couple  the  differential  to  the  an- 
tenna shaft,  and  the  second  is  mounted 
onto  the  shaft  of  the  selsyn.  It  will  probably 
be  necessary  to  make  up  some  sort  of  mount- 
ing plate  and  possibly  a  set-screw  arrange- 
ment. This  depends  upon  the  type  of  pulley 
used  as  well  as  the  type  of  synchro.  See 
Fig.  2  for  details. 


A  suitable  terminal  board  should  be  pro- 
vided to  handle  the  three  motor-control  wires 
and  the  five  selsyn  wires.  In  addition,  a 
weather-proof  cover  should  be  made  up  to 
cover  at  least  the  selsyn  and  terminal  board. 
The  motor  and  differential  are  well  able  to 
stand  the  weather  just  as  they  are. 

The  control  method  which  is  used  will 
depend  upon  the  desires  of  the  individual 
and  the  available  materials.  All  that  is  real- 
ly necessary  is  a  means  of  getting  24  volts 
ac  or  dc  to  the  motor,  and  switching  it 
between  the  cw  and  ccw  wires.  The  selsyn 
wires  are  merely  connected  to  the  remote 
selsyn,  and  the  remote  unit  is  fitted  with 
an  indicator  needle  and  some  sort  of  com- 
pass scale.  The  antenna  is  pointed  north, 
the  remote  selsyn  housing  is  loosened  and 
turned  until  the  needle  points  north  on  the 
scale,  and  the  housing  tightened  up. 

However,  a  more  elaborate  control  unit 
is  illustrated  in  Fig,  5.  Since  the  unit  is 
mounted  on  the  tower,  the  low  voltage, 
high  current  leads  to  the  motor  should  be 
as  short  as  possible.  A  pair  of  4-poIe  double- 
throw  relays  handle  the  motor  switching, 
with  all  poles  wired  in  parallel  to  minimize 
the  possibility  of  arcing  or  burned  contacts. 
The  24  volt  ac  supply  is  rectified  with  a 
high-current  silicon  diode,  filtered  and  the 
resultant  dc  used  to  feed  the  motor.  While 
not  necessary,  the  motor  seems  to  run  quiet- 
er and  smoother  on  dc  than  ac.  The  24-volt 
transformers  and  relays  used  in  this  unit 
were  salvaged  from  pin-setting  machines  in 
a  defunct  bowling  alley,  but  any  similar 
components  will  be  suitable.  Alternatively, 
a  pair  of  12- volt  units  can  be  hooked  in 
series,  and  a  couple  of  automobile  horn 
relays  used  for  switching. 

On  this  particular  unit,  a  large  24-volt 
pilot  lamp  is  mounted  on  the  side  of  the 
control  box  and  is  visible  from  the  ground. 
It  monitors  the  output  dc  immediately  be- 
fore it  is  applied  to  the  direction  relays. 
This  is  being  modified  to  two  lights,  which 
will  be  connected  directly  to  the  motor  in- 
put  leads.  Should  the  antenna  fail  to  turn 
at  any  time,  a  quick  look  at  the  tower  will 
show  whether  or  not  voltage  is  getting  to 
the  motor.  This  will  immediately  point  out 
motor  trouble  or  control  unit  trouble  (or 
burned-out  bulbs!  ed.)  and  is  a  handy 
trouble-shooting  aid. 

The  resultant  rotator  is  very  rugged  and 
will  prove  suitable  for  the  largest  and 
heaviest  stacked  arrays. 
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At  Sanders  you  choose  the  technical  area  you're  going  to  work  in,  Microwave,  ECM, 
instruments  and  control  systems,  electro-optics,  data  handling  equipment,  video  dis- 
plays, power  supplies,  environmental  studies,  standards  and  calibration,  RFI,  special 
test  equipment,  take  your  pick.  And  if  you  want,  well  help  you  select  the  field 
you*re  best  suited  for. 

YouTI  be  working  in  R&Dt  prototypes.  In  a  three-man  team — two  technicians,  one 
engineer.  Lots  of  breadboarding,  never  boring,  never  dull,  always  something  new 
to  work  on.  Whafs  more,  once  you've  made  your  choice  you  won't  get  shunted 
around;  you  keep  on  working  in  the  area  yoii*ve  selected  for  yourself* 
If  you're  just  out  of  tech  school,  or  the  service,  a  sound  background  in  theory  and 
fundamentals  will  get  you  in.  And  if  you  already  have  a  couple  of  years  of  experience 
under  your  belt,  you  can  get  an  even  better  deal. 

We  pay  our  technicians  well.  When  it  comes  to  benefits  or  working  conditions 
nobody  around  can  beat  Sanders.  And  we're  just  30  minutes  away  from  suburban 
Boston,  a  short  hop  by  bus  or  car. 

Interested?  Drop  us  a  line,  outlining  your  background,  work  experience,  and  salary 
requirements*  Address  Mr*  Roland  G.  Cook, 
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Scott  Marovich 
2407  S.  Rose  Street 

Kalamazoo.  Michigan  49001 


Designing  Permeability-Tuned  Coils 


If  you  have  trouble  designing  slug-tuned  coils  for  your  con- 
struction projects,  here  is  an  approach  that  is  simple  and 
almost  foolproof,  it  even  shows  you  how  to  use  those  old 
slug-tuned  forms  that  you  have  in  the  junk  box. 


Within  the  last  decade,  the  development 
of  improved  ferrite  core  materials,  stemming 
from  basic  research  into  the  nature  of  mag- 
netic materials,  has  brought  about  a  quiet 
revolution  in  the  art  of  coil  design.  In- 
ductors wound  on  powdered  iron  require 
fewer  turns  of  wire  for  a  given  inductance 
than  conventional  aircore  units,  which  not 
only  permits  them  to  be  more  rugged  and 
compact,  but  also  reduces  their  dc  resistance, 
thus  raising  Q.  In  addition  to  packing  a 
lot  more  coil  into  less  space,  such  an  induct- 
ance may  be  easily  varied-without  taps  or 
unreliable  sliding  contacts— simply  by  sliding 
the  core  in  and  out  of  the  coil  (permeabil- 
ity  tuning). 

Recently,  needing  a  dozen  of  them,  and 
not  having  any  ready  cash,  I  concluded  that 
I  would  have  to  wind  them  myself.  An  in- 
spection  of  Ye  Olde  Junque  Boxe  turned  up 
a  myriad  assortment  of  ferrite  slugs,  phenolic 
forms,  and  magnet  wire,  scrupulously 
gleaned  from  the  innards  of  defunct  TV  and 
BC  sets,  and  hoarded  against  a  rainy  day. 
However,  a  subsequent  examination  of  the 
common  radio  handbooks  gave  no  indica- 
tion of  the  proper  proportions  in  which  to 
combine  them.  Other  experimenters  in  my 
predicament  had  apparently  been  content 
to  hole  up  in  the  shack  with  a  GDO  and 
some  wire  until  they  haphazardly  chanced 
upon  a  combination  that  worked.  Experi- 
menter oriented  literature  on  the  whole  sub- 
ject  is  practically  nonexistent,  and  the  dearth 
of  theoretical  knowledge,  design  data,   and 


practical  construction  techniques,  seems  to 
lave  limited  amateur  efforts  strictly  to  cut- 
and-try  for  which  I  have  a  violent  distaste. 
Tm  a  designer,  not  an  experimenterl  When 
I  build  a  project,  it  works  right  the  first 
time!  Well,  would  you  believe  the  second 
time?  How  about  the  thirteenth? 

At  any  rate,  research  in  the  handbooks 
on  the  basic  properties  of  inductance,  plus 
a  little  benchwork,  resulted  in  what  seems 
to  be  a  fairly  simple,  predictable  procedure 
for  designing  slug-tuned  coils,1  Only  a  little 
math  is  needed,  and  it's  just  simple  algebra- 
The  hard  work  is  sidestepped  through  the 
use  of  a  chart.  The  only  materials  required 
are  a  pencil  and  scratchpad  (a  slide  rule 
helps  if  you  can  use  one,  but  it's  not  ab- 
solutely necessary) ,  some  ferrite  slugs,  match- 
ing coil  forms,  and  magnet  wire,  all  of 
which  should  be  included  in  any  junkbox 
worthy  of  the  name.  (Well,  you  can  buy  it, 
if  you  really  mast!)  All  set?  Let's  get 
started  .  .  . 

Ferrite   cores   and    permeability 

The  heart  of  a  high-Q  variable  inductance 
coil  is  the  ferrite  core  itself.  It  is  available 
in  a  variety  of  shapes  and  sizes,  ranging  from 
the  familiar  gray,  cylindrical  slugs  to  rods, 
bars,  tubes,  and  such  esoteric  forms  as 
toroids  and  cup-cores  (for  special  applica- 
tions where  a  coifs  magnetic  field  must 
be  self-contained).  Although  commonly  and 
collectively  referred  to  as  "ferrites,**  such 
cores   are  not  solid  iron,   nor   are   they   all 
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alike.  Rather  they  are  compounded  of  vary- 
ing proportions  of  metals  such  as  nickel, 
iron,  manganese,  molybdenum,  zinc,  or 
their  oxides,  depending  upon  their  manu- 
facturer and  intended  application.  The  rods, 
bars,  tubes,  toroids,  and  cup-cores,  are  usu- 
ally used  for  fixed  inductances;  while  the 
cylindrical  slugs,  in  conjunction  with  a 
phenolic  or  ceramic  coil  form,  are  used  for 
variable  inductors,  adjustable  by  a  brass 
screw  around  which  the  core  is  cast,  or  by 
use  of  threads  molded  into  the  core  itself. 

The  characteristic  which  makes  ferrite 
cores  suitable  for  compact  variable  induct- 
ances (and  the  basis  of  the  design  pro- 
cedure) is  their  permeability,  denoted  by 
the  Greek  letter  ^  (mu).  Given  a  coil  of 
fixed  dimensions,  with  a  removable  ferrite 
core,  permeability  may  be  defined  as  the 
ratio  of  the  coil's  inductance  with  the  core 
completely  inserted,  to  its  inductance  with 
the  core  completely  removed  (that  is,  when 
the  core  material  is  air).  This  relationship 
may  be  expressed  mathematically  as 


/i     —     LjcQTef  .LiiJr 


(1) 


If,  for  example,  a  coil  has  a  normal  air- 
core  inductance  of  2.5  /*H,  but  increases  to 
10  /^H  when  a  ferrite  core  is  inserted  into 
it,  the  permeability  of  the  core  is  IOmH/2,5 
nH  =  40,  The  significance  of  the  formula 
is  that  it  also  works  in  reverse.  If  a  coil 
designed  to  have  a  normal  inductance  of  2,5 
mH  is  wound  on  a  core  with  a  permeability 
of  4,0,  its  inductance  is  thereby  increased 
to  4.0  x  2.5  ^H  =  10  mH.  In  other  words, 
it  is  possible  to  increase  an  inductance  by  a 
factor  of  m  without  increasing  its  physical 
size  merely  by  winding  it  on  a  high  perme- 
ability core.2  This  is  readily  apparent  if 
equation  1  is  transformed  to  yield 

Designing  fixed   Inductors 

Equation  %  plus  the  standard  coil-winding 

formula3,  L  =  V  (rN)2/9r  +  10Z !  4,  are  the 
only  ones  needed  to  design  fixed-value  ferrite- 
core  inductances.  To  show  how,  let's  try  an 
example: 

Suppose  we  want  a  45  AtH  inductance,  and 
we  want  to  wind  it  on  a  core  with  m  =  3,0. 
Dividing  45  by  3.0,  we  find  that  what  we 
really  need  is  a  coil  with  an  air-core  in- 
ductance of  only  15  mH,  so  that  when  we 
wind  it  on  the  core,  the  core's  permeability 
will  multiply  it  to  full  value.  Knowing  this, 


we  then  turn  to  the  coil  winding  formula  to 
find  its  physical  dimensions-  Before  we  do 
however,  there  is  another  factor  to  take  into 
consideration:  in  order  to  get  the  maximum 
effect  from  the  insertion  of  a  ferrite  core 
into  a  coil,  the  length  of  the  core  should 
equal  the  length  of  the  coil,  and  the  coil 
diameter  should  be  such  that  the  core  just 
fits  snugly  within  it.  Thus,  if  the  core  in 
this  case  is  1"  long  by  &"  in  diameter  (0,125" 
radius),  these  should  be  the  dimensions  sub- 
stituted into  the  coil-winding  formula-  Mak- 
ing the  substitution,  and  solving  for  the 
proper  number  of  turns,  we  find 


N  = 


VL(9r  +   101)  l 


V15(9  x  0,125  +   10  x  1)  J 


0.125 


=  52  turns 


To  simplify  matters,  let's  also  assume  that 
the  coil  will  be  closewound;,  thus,  given  the 
length  of  the  coil  (1")  and  the  required 
number  of  turns  (52),  and  dividing  one  by 
the  other,  we  find  that  we  need  to  pick  a 
wire  gauge  yielding  52  turns  per  linear  inch, 
A  wire  table  shows  that  #25  enameled,  at 
51.7,  will  do  quite  nicely.  The  final  result, 
then,  is  that  we  may  obtain  a  45  ^H  coil 
using  the  given  slug  (1"  x  3T,  /*  =  3.0)  by 
close  winding  52  turns  of  #25  enameled  wire 
on  the  slug.5 

In  a  similar  manner,  specifications  for  any 
coil,  using  any  cylindrical  core,  may  easily 
be  determined. 

Determining   permeability 

So  far,  so  good— if  you  know  the  perme- 
ability of  the  core  material  you  want  to  use- 
But,  suppose  you  don't?  Unfortunately  man- 
ufacturers rarely  imprint  slugs  with  a  desig- 
nation of  ^,  so  what  happens  if  you  fish  a 
typical,  unlabeled,  gray  slug  out  of  Ye  Olde 
Junque  Boxe? 

There  are  two  methods  to  determine  per- 
meability, one  using  an  inductance  bridge, 
and  the  other,  a  bit  more  involved,  using 
an  rf  signal  generator  (a  GDO,  LM  or  BC- 
221  Frequency  Meter,  or  any  other  cali- 
brated, variable  rf  source  will  do  as  well) 
and  a  few  other  items  we'll  come  to  in  a 
moment. 

Using  the  bridge  method,  one  first  winds 
a  test  coil.  Its  inductance  is  not  critical,  but 
its  dimensions  are.  As  noted  previously,  it 
should   be   just  as   long   as   the  core   under 


OCTOBER    1967 


21 


REMOVABLE 
CORE 


\ 


IN34A 
OR  EQUIVALENT 


AUDIO  MODULATED  ° 
OUTPUT  F* Oil  RF. 
GENERATOR 


it1"*" 


Z  XTAL  PHONES 
OR  VTVM    TO  INDICATE 
RESONANCE 

(SEE  TEXT) 


I  OR  2 
TURNS 


L.C-SEE  TEXT 

Fig.  I  Test  circuit  to  determine  core  permability. 
Measure  resonant  frequencies  with  core  inserted 
and  withdrawn. 

test,  and  just  wide  enough  that  the  core 
fits  snugly  within,  Measurfe  the  value  of 
the  coil's  inductance,  first  with  the  core  in 
the  coil,  and  then  with  the  core  removed. 
Substitute  the  values  of  these  measurements 
into  equation  1,  and  divide  to  find  **, 

Using  and  understanding  the  rf  generator 
method  entails  a  little  math,  and  the  con- 
struction  of  a  test  circuit  First  the  math: 
from  the  standard  formula  for  the  frequency 
of  a  resonant  circuit,  we  know  that 


f  =  KirVLC  '  (3) 

So,  given  a  tuned  circuit  in  which  the  capaci- 
tance remains  constant,  and  using  an  in- 
ductor with   a  removable  ferrite   core,   one 

can  divide  out  the  2*  and  VC  terms  and 
simplify  to  show  that 

(fi»,/fco,e)2    =    n  (4) 

This  tells  us  that,  by  measuring  the  resonant 
frequencies  of  a  tuned  circuit  with  the 
core  under  test  both  in  and  out  of  the  tank 
coil ,  and  squaring  the  ratio  of  the  latter 
value  to  the  former,  permeability  can  be 
found. 

In  practice,  such  measurements  can  easily 
be  made  with  the  crystal  detector  test  cir- 
cuit of  Fig,  1,  As  illustrated,  a  modulated  rf 
signal  is  fed  from  a  generator  to  a  resonant 
circuit  LC,  via  a  one  or  two  turn  coupling 
link.  Since  we  are  only  concerned  with  the 
ratio  of  two  frequencies  rather  than  ,the 
frequencies  themselves,  the  values  of  L  and 
C  are  not  particularly  critical  as  long  as  they 
are  resonant  somewhere  within  the  frequency 
range  of  the  generator,  and  the  previous 
comments  about  I/s  dimensions  are  noted. 
With  everything  connected,  measure  the 
resonant  frequencies  of  the  circuit  with  the 
core  both  in  and  out  of  the  coil,  using  the 
diode  detector  and  earphone  to  indicate  the 
point  of  maximum  signal.  The  earphone 
should  be  a  high-Z  crystal  unit,  so  as  not 
to  load  the  tank,  (A  VTVM  could  be  used 
in  its  place,  but  the  earphone  is  almost  as 
accurate,  far  more  sensitive,  and  much 
cheaper) .  Substitute  the  measured  frequency 
values  into  equation  4  to  find  p. 


Designing  variable  inductors 

Since  the  principal  application  of  cylin- 
drical ferrite  cores  is  to  slug-tuned  coils, 
let's  see  how  to  design  one.  As  with  fixed 
inductors,  the  problem  is  one  of  starting 
with  a  known  "target"  value  of  inductance, 
a  slug  of  known  size  and  permeability,  and 
being  able  to  find  an  equivalent  value  of 
air-cored  inductance  which  may  be  wound 
using  the  standard  coil-winding  formula. 
However,  in  this  case,  a  new  factor  enters 
the  picture* 

It  should  be  apparent  from  the  previous 
sections  that  when  a  slug  having  a  permeabil- 
ity of  /a  is  inserted  into  a  coil  with  an  air- 
core  inductance,  L.ir,  the  total  inductance 
of  the  combination  then  becomes  jt  L.ir  = 
Lc«*.  Leer*  and  Lit  are  the  coil's  two  extreme 
values,  obtained  with  the  core  completely 
within  or  completely  outside  it.  Obviously, 
then,  if  the  cdre  were  inserted  into  the  coil 
only  partially,  its  inductance  would  be  some- 
where  between  L»»r  and  L«f».  With  the 
core  further  in,  it  would  be  closer  to 
Lrore?  and  with  the  core  further  out,  it 
would  be  closer  to  L*u>  In  designing  a  vari- 
able inductor,  the  target  value  of  inductance 
should  fall  somewhere  between  these  two 
extremes,  so  that  the  coil  would  be  properly 
tuned,  only  when  a  certain  fraction  of  the 
core  were  located  within  it.  Assuming  that 
the  coil  and  core  are  of  equal  length,  the 
target  value  is  usually  obtained  when  the 
core  is  half  in,  and  half  out  of  the  coil. 

Thus  the  main  problem  in  designing  a 
variable  inductor  is  one  of  finding  an  equiv- 
alent L.ir  such  that  a  target  value  of  in- 
ductance (which  from  now  on,  we'll  desig- 
nate as  Lo)  may  be  achieved  when  a  core  of 
known  permeability  has  a  certain  fraction 
of  its  length  (c)  inserted  into  the  coil 
The  solution  to  the  whole  matter  is  made  as 
painless  as  possible  with  the  aid  of  the 
graph  of  Fig.  2*  This  graph,  along  with  the 
equation  from  which  it  is  derived  (included 
for  the  interest  of  mathematically-minded 
readers)  is  the  result  of  the  authors  re- 
search aimed  at  determining  the  relation- 
ship between  these  factors.6  The  graph  shows 
the  variation  of  an  inductance  L*  as  a  func- 
tion of  it's  inserted  core  fraction  c,  between 
values  of  Liix  and  L^™  corresponding  per- 
meabilities between  1  and  10.  It  is  "nor- 
malized" (in  that  the  value  of  L*ir  is  always 
considered  to  be  1,00,  and  values  of  L«  are 
indicated  as  multiples  of  it)   so  that  it  may 
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Fig.  2,  The  inductance  variation  of  a 
permeability-tuned  coil  as  a  core  is  in- 
serted   into   it*  The  equations    used   in   the 

preparation  of  this  graph  are  given  in  the 
appendix    at   the    end    of   the    article. 


(0,0 


9.0 


e+o 


7.0 


6.0 


5,0 


4j0 


3.0 


2.0 


1.0 


rN=J0jW 
H*3.0 

_ 

N-SJO 

N"7,0 

N-6.0_ 

A 

m       ^F 

N*5ftL* 

^F  JF  ^F      j 

H>4.0_ 
N-3.0 

^^^k 

N*2jO 

N*l£ 

.10 


.30  .40  ,50  J60  .70  .80  .90  LO 


C  (FRACTION    OF  00R£  WffmN   CONJ 


be  used  to  design  coils  of  any  particular  in- 
ductance value  by  means  of  ratios.  To  see 
how  it  works,  let's  take  an  example: 
Suppose  we  want  to  design  a  coil  which  will 
have  an  inductance  of  20.0  /*H  when  a  core 
is  inserted  half-way  into  it  (c  =  0.500),  and 
the  permeability  of  the  core  we  wish  to 
use  is  9.00,  Find  the  point  on  the  graph's 
horizontal  axis  corresponding  to  c  =  0.500, 
and  move  directly  upward  to  intersect  the 
curve  marked  'V  =  9.00",  Then  move  di- 
rectly across  to  the  vertical  scale  and  read 
off  the  multiple  of  L»ir  corresponding  to 
the  point  of  intersection.  In  this  case  it  is 
4.00,  This  tells  us  that  when  a  slug  with 
fi  =  9,00  is  inserted  halfway  into  a  coil,  the 
resulting  inductance  is  always  4.00  times  the 
coil's  air-core  value  ,T  The  next  step  is  to  take 
the  reciprocal  of  this  multiple  and  multiply 
it  by  our  target  value;  that  is%  if  Lo/L.ir  = 
4.00,  then  conversely,  Lair/La  =  0,250,  and 
the  equivalent  air-core  inductance  we're 
looking  for  is  equal  to  0,250  x  20.0  ^H  = 
5,00  mH. 

Having  found  L*tr,  we're  over  the  major 
hurdle,  and  the  rest  is  downhill.  As  in  the 
design  of  fixed-value  inductors,  it  consists 
of  noting  the  length  of  the  slug,  the  diameter 
of  the  coil  form,  and  making  the  appropri- 
ate calculations  with  the  coil-winding  for- 
mula and  a  wire  table,  to  find  the  proper 
number  of  turns  and  wire.  In  a  similar  man- 
ner, Fig.  2  can  be  used  to  design  coils  of 
other  values.  Should  it  be  desirable  that  the 
target  inductance  occur  at  some  inserted  core 


fraction  other  than  Ja,  simply  locate  the 
corresponding  value  of  c  on  the  horizontal 
and  use  it  to  find  the  intersection  point  on 
the  appropriate  permeability  curve,  Likewise, 
to  use  a  core  with  a  permeability  other  than 
9.00,  simply  intersect  the  curve  correspond- 
ing to  the  new  value.  The  graph  is  plotted 
for  integral  values  of  /*  between  1  and  10 
(the  range  of  most  junkbox  slugs).  Frac- 
tional values  may  be  interpolated  from  these, 
but  the  ratio  Lair /La  for  m  greater  than  10 
must  be  calculated  directly  from  the  ac- 
companying equation. 

Accuracy 

The  procedures  and  data  presented  here 
are  intended  to  help  provide  a  systematic 
basis  for  further  amateur  research  on  in- 
ductance; they  could  be  greatly  refined  in 
many  ways,  and  by  no  means  represent  an 
exhaustive  survey  of  the  possibilities  of  fer- 
rites.  Three  limits  to  their  accuracy  should 
be  noted  in  particular;  first,  in  the  case  of 
variable  inductors,  is  the  graph  of  Fig.  2. 
While  it  gready  simplifies  calculation,  it  is 
only  accurate  within  about  5%,  Second  is 
the  limit  within  which  the  core  permeabil- 
ity is  known.  Without  laboratory  quality  in- 
struments, or  well-calibrated  test  equipment, 
it  is  difficult  to  reduce  measurement  errors 
to  less  than  5-10%.  Third,  the  entire  pro- 
cedure is  limited  by  the  accuracy  of  the 
coil-winding  formula,  which  is,  in  itself,  only 
an  approximation.  While  it  is  normally  con- 
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sidered  to  be  reliable  within  1%,  it  becomes 
increasingly  inaccurate  as  the  ratio  of  a 
coil's  length  to  diameter  approaches  1,  or 
as  the  wire  diameter  becomes  an  appreciable 
fraction  of  the  coil  diameter.  The  overall 
accuracy  will  usually  be  within  10-20%-suf- 
ficient  for  most  amateur  work— but  don't 
expect  miracles;  accurate  results  demand  ac- 
curate data. 

Suggestions  for  further  research 

This  article  has  been  prepared  in  the  hope 
of  stimulating  further  amateur  experimenta- 
tion and  development,  to  help  meet  the 
need  noted  in  the  introduction.  The  com- 
mercial applications  of  ferrites  have  become 
increasingly  widespread  as  professional  de- 
signers have  begun  to  learn  their  character- 
istics and  realize  their  tremendous  potential. 
Unfortunately,  little  of  the  knowledge  thus 
gained  has  as  yet  filtered  down  to  experi- 
menters in  simplified,  semi-technical  form, 
applicable  with  a  minimum  of  advanced 
math.  How,  for  example,  can  one  determine 
the  method  of  winding  a  ferrite  coil  so  that 
it  tunes  linearly— such  as  one  for  a  VFO? 
Or,  consider  the  problem  of  designing  a 
coil  using  a  brass  slug;  it's  been  done,  but 
how?  How  does  one  design  a  toroidal  coil? 
Is  there  a  simple,  predictable  method  of  de- 
signing self -resonant  coils  for  VHF?  Any 
solutions  a  curious  ham  can  find  for  these, 
or  other  inductance  problems,  would  be  wel- 
comed by  the  rest  of  the  fraternity,  and  73 
would  certainly  like  to  hear  about  them* 


In  the  meantime,  here's  enough  informa- 
tion to  get  you  started,  so  what  d'ya  say  we 
get  out  those  slide  rules,  scratchpads,  solder- 
ing guns,  and  design  some  coils! 


Appendix : 


Equation : 


Ui 


If  c  —    \&,   tlu*  equation  simplifies  to: 


La  i  r 


(Vm  +  3J' 

I  fill 


Note:  Valid  orafy/  lor  cylindrical,  lira  early -wound  coils, 
wliofce   dimensions   equal   those  of  the  core  being-  used. 

1 .  The  approaches  to  be  outlined  above  were  deTeloped 
independently*  as  part  of  a  hi#h  school  physics  research 
project,  and  haw  not,  to  my  knowledge,  appeared  else- 
where  in  print.  Tf,  however,  I  should  happen  to  in- 
fringe on  previously  published  material  I  apologize, 
and  would  be  pleased  to  acknowledge  it. 

2.  And,  therefore,  as  previously  noted,  the  dc  resistance 
per  unit  inductance  is  reduced,  and  the  QT  its  recipro- 
cal, is  raised. 

3.  Only  Billgle-IayeT,  cylindrical,  lin^irly-wound  roils 
are  considered  here,  since  they  are  the  ones  most  often 
encountered  in  amateur  work.  For  multi-layer,  progres- 
sively-wound, or  other  kinds  of  coils,  the  appropriate 
winding  formula*  should  be  used  instead. 

4.  Ii  is  the  coil's  Inductance,  in  ^  H;  r,  its  mean  radius 
(in  inches)  ;  N,  the  number  of  turns;  and  lf  its  length 
(also   in   inches). 

5.  Practical  tip:  hold  the  windings  in  place  with  coil 
dope  or  Duco  cement. 

6-  Readers  interested  in  the  mathematical  development 
of  lhtj  above  equations,  or  the  derivation  of  Mff,  2, 
should  write  to  me,  enclosing  a  suse ;  if  there  is  enough 
demand,    I    can    prepare    a    mimeo    sheet    detailing:    the 

1»T  iS. 

7.  Note  again,  that  the  Graph  \<  valid  only  for  single- 
layer,  cylindrical,  linearly- wound  coilts  whose  dimen- 
sions correspond   to  those  of  the  core. 
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Sam  Creason     K6DQB 

4140  Diego  Way 

Roclclin,  California     95677 


An  FET  Converter  for  40  and  160 


If  you  have  been  looking  for  a  way  to  listen  in  on  160 
meters,  here's  a  converter  for  160  and  40  which  feeds  into 
an  80-meter  tuner.  The  40-meter  coverage  is  ideal  for 
novice  whose  equipment  limits  him  to  80  meters. 


e 


In  a  previous  article1,  the  author  described 
a  10-20  meter  FET  converter  which  was  to 
become  part  of  the  front-end  of  a  10-160 
meter  transistorized  receiver.  The  results 
were  sufficiently  encouraging  to  warrant 
building  a  modified  version,  covering  40 
and  160  meters.  Eventually  the  two  con- 
verters  will  be  combined  with  an  80  meter 
FET  tuner,  which  is  still  in  the  breadboard 
stage,  for  coverage  of  the  six  high-frequency 
amateur  bands. 


Design 

The  converter  schematic  is  shown  in 
Fig.  1.  A  Motorola  2N4224  is  used  as  the  rf 
amplifier,  while  an  MPF105  is  used  as  the 
mixer.  The  local  oscillator  is  a  2N1180.  An 
attempt  to  use  an  MPF105  as  the  rf  ampli- 
fier resulted  in  an  unstable  stage.  Perhaps 
more  attention  to  lead  length  and  dress  would 
have  tamed  the  stage,  but  this  was  not  in- 
vestigated, A  pair  of  IN  100  diodes  is  con- 


Top  view  of  the  FET 
converter  for  40  and 
160  meters. 


Photo  by   Joe  Cohen 
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TRANSISTOR   BASE  DIAGRAMS 


Fig,    I,     Schematic     diagram     of     the    40     and     160 
the    rf   amplifier    and    mixer    stages,    a    bipolar    device 
values   are    given    in    Table    2. 

nected  across  the  converter  input  to  prevent 
excessive  rf  voltages  from  being  applied  to 
the  2N4224  while  transmitting. 

While  there  is  some  question  as  to  the 
need  for  an  rf  amplifier  at  frequencies  below 
about  10  MHz,  one  was  included,  principally 
to  minimize  local  oscillator  radiation  by  way 
of  the  antenn^.  However,  if  the  converter 
is  to  be  used  with  an  if  other  than  80  meters 
(as  described  later),  an  rf  amplifier  may  be 
helpful  in  reducing  image  response ,  de- 
pending on  the  if  chosen. 

The  difference  between  the  10-20  and  40- 
160  meter  converters  lies  in  the  rf  amplifier, 
mixer,  and  local  oscillator  tuned  circuit 
constants  and  the  local  oscillator  injection 
frequencies.  The  values  shown  in  Fig,  1 
are  appropriate  to  tune  the  rf  amplifier 
between  1-8  and  7,3  MHz  and  to  provide 
the  injection  frequencies  required  to  hetero- 
dyne 40  and  160  meters  to  80  meters.  With 
the  crystals  specified,  160  meters  is  tuned 
between  3.7  and  3.5  MHz,  and  40  meters 
is  tuned  between  3.7  and  3,9  MHz  on  the 


meter   converter.    Field    effect  transistors   are   used    in 

In     the    crystal-controlled     oscillator.      Tuned     circuit 

80  meter  //•  Note  that  if  7,0  MHz  is  hetro- 
dyned  to  3.5  MHz,  and  the  40  meter  band 
is  to  be  tuned  "frontwards",  an  injection 
frequency  of  3*5  MHz  is  required,  and  the 
local  oscillator  will  interfere  with  reception 
on  the  low  encl  of  the  band. 

Use  with  if's  other  than  80  meters 

For  several  weeks  the  10-20  and  40-160 
meter  converters  were  used  with  a  BC-453 
as  the  station  receiver  at  K6DQB.  The  hook- 
up used  is  shown  in  Fig-  2*  In  this  case, 
an  extra  crystal  (s)  is  used  and  80  meters, 
as  well  as  40  and  160  meters  is  heterodyned 
to  the  if  tuning  range  of  the  BC-453  —  220 
to  550  kHz.  The  80-meter  range  of  the  low- 
frequency  converter  is  used  as  the  if  for  the 
high-frequency  converter  for  10-20  meter 
reception.  A  table  of  local  oscillator  coil 
and  crystal  requirements  is  shown  in  Table  1. 
With  the  injection  frequencies  shown,  cover- 
age of  10  meters  is  incomplete.  Two  addi- 
tional crystals 5  3.9  MHz  in  the  low-frequency 
converter,    and   25.5   MHz   in   the   high-fre- 


Fig,  2.  The  two  converter 
— BC-453  receiving  arrange- 
ment. The  I0r  15  and  20 
meter  converter  was  de- 
scribed in  the  May  issue 
of  73. 
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Table   I     Local   oscillator   coil   and    crystal    requirements   for    an    it    of    220    to    550    kHz 


Tuning  Oscillator 

Frequency  Range 

0: 

scillator  Coil 

Padder  Capacitor 

Infection    Frequency 

7.0-7.3  MHz 

15  turns 

330  pF 

6.8  MHz 

7.3-7.0  MHz* 

15  turns 

330  PF 

7.5  MHz 

3.5-3.8  MHz 

36  turns 

390  pF 

3.3  MHz 

3.8-4.1   MHz 

36  turns 

390  pF 

3.6  MHz 

2.0-  1.8  MHz 

26  turns 

1000  pF 

2.2  MHz 

*  This    arrangement    Is    recommended    for    the    CW    operator    since    it    provides    a    higher    if    at    the    low 
end  of  the  40  meter  band  for  better  Image  rejection. 


quency  converter,  would  provide  the  neces- 
sary heterodyning  frequency  combinations 
required  for  full  coverage.  Since  the  author 
has  not  tried  this,  no  values  are  specified  in 
the  table. 

Results 

As  with  the  10-20  meter  converter,  the 
results  with  this  converter  have  been  pleas- 
ing. In  particular,  susceptibility  to  cross- 
modulation  appears  verv  slight. 

. . .  K6DQB 

1.  "A  Field  Effect  Transistor  Converter  For  20,  15, 
nnd  10  Meters",  K6DQB,  73,  May  19 67.  The  reader 
is  referred  to  that  article  for  design  considerations  and 
lay-out. 


Table  2.     Tuned    circuit  values. 


CI,  C2 
C3 

LI  — 


L2         — 


L3  — 


L4 

HI,   R2 


15-409  pF  variable  (Allied  Radio  43A3524) 
Two  I -inch  lengths  of  insulated  hookup 
wire  twisted  together* 

Primary,  6  turns  number  24,  32  TPI,  1-inch 
diameter  (B&W  3016).  Secondary  consists 
of  40  turns  number  24,  32  TPI,  I -inch  dia- 
meter, spaced  one  turn  from  primary. 
Primary,  7  turns  insulated  hookup  wire 
closewound  on  cold  end  of  secondary; 
secondary  same  as  LI. 
25  turns  number  30  enameled  wire,  close- 
wound  on  l/|-inch  slug-tuned  form  (Miller 
20AOOORBI). 

Same   as  L3,   except  36  turns. 
10   k   potentiometer.  Adjust  for  stable   op- 
eration   and    replace    with    fixed    resistors. 


Tape  Recording  QSO's 


After  you  have  finished  that  QSO  with 
mother  ham  half-way  around  the  world, 
how  many  times  have  you  wanted  to  relive 
it  again  at  a  later  time?  Thanks  to  the  de- 
velopment of  the  modern  tape  recorder,  this 
is  easily  done.  You  can  wire  a  recorder  into 
the  station  gear.  Hooking  it  up  is  no  real 
problem.  Most  recorders  now  on  the  market 
have  an  auxiliary  input  which  is  designed 
to  provide  a  good  match  when  recording  di- 
rectly from  radios  and  record  players  or 
transcribing  from  other  tape  recorders.  I 
have  found  that  the  best  method  is  to  tap 
into  the  input  side  of  the  volume  control  of 
the  receiver  and  run  this  to  the  auxiliary  re- 
corder input.  You  can  also  record  from  the 
phone  jack  or  speaker  terminals,  but  a  direct 
physical  connection  to  the  volume  control 
gives  better  control  and  mobility. 

Should  you  want  to  record  both  sides  of  a 
QSO,  simply  put  a  relay  into  the  circuit; 
then  you  can  have  both  transmissions  on  one 
continuous  tape.  Hook  the  relay  in  parallel 
with  your  antenna  relay  so  that  when  you  art: 
listening  the  relay  switches  to  the  receiver 
and  on  transmit  it  switches  to  your  monitor. 
I  always  have  two  receivers  in  my  shack  and 


the  secondary  one  has  the  antenna  grounded 
so  that  by  carefully  adjusting  the  rf  gain  I 
can  monitor  my  own  signal  Make  sure  that 
all  pieces  of  gear  are  well  bonded  together 
and  grounded.  Use  shielded  cable  and  short 
lengths— otherwise  pickup  may  cause  trouble 
with  the  recorder. 

To  play  back  the  recorded  QSO's,  start 
by  running  the  recorder  output  directly 
into  the  mike  jack— impedance  will  vary  on 
different  rigs,  but  by  juggling  the  tape  out- 
put gain  and  the  transmitter  audio  gain  you 
should  come  up  with  acceptable  modulation. 
Again  be  sure  to  use  shielded  lines  and  have 
all  equipment  well  bonded  and  grounded. 
If  you  don't  have  good  results,  try  some  im- 
pedance matching  coils  such  as  those  used 
in  phone  patches, 

I  have  been  recording  ham  radio  QSO's 
for  the  past  10  years  and  I'm  not  sorry  for 
a  single  foot,  I  have  most  of  the  rare  DX 
and  the  DXpeditions  of  recent  years  on  tape 
plus  some  calls  that  are  no  longer  on  the  air. 
I  have  been  fortunate  in  being  able  to  ham 
from  three  continents  and  wouldn't  trade  the 
tape  footage  I  have  for  anything, 

.  .  .  Ken  Bale  W7VCB/DL4IO 
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George  Chong,   W6BUR 


West  Coast  VHF  Antenna 


Measuring  Contest 


One  of  the  big  events  at  the  West  Coast 
VHF  Conference  in  Fresno  this  year  was 
the  antenna  measuring  contest  held  on  Sun- 
day, May  7th.  The  weather  all  during  the 
month  of  April  was  terrible,  with  a  lot  of 
rain  and  little  sunshine,  but  on  the  con- 
ference weekend  the  VHF'ers  were  blessed 
with  beautiful  clear  weather. 

The  turnout  for  the  antenna  contest  was 
tremendous.  A  total  of  47  antennas  were 
measured,  22  for  432  MHz  and  25  for  1296, 
Tliis  Is  the  largest  number  of  antennas  en- 
tered at  one  of  these  events,  and  the  con- 
test took  all  day. 

The  antenna  measuring  party  this  year 
was  improved  considerably  over  past  events 
because  of  a  special  reference  antenna  built 
by  Bob  Melvin,  W6VSV.  This  reference  an* 
tenna  is  a  National  Bureau  of  Standards 
design  which  eliminates  some  of  the  reflec- 
tion problems  caused  by  the  reference  dipole 
which  is  normally  used. 

The  antenna  with  the  highest  gain  in 
the  432  MHz  contest  was  K6MIOJs  8-foot 
dish  with  a  homemade  extension  to  12,5 
feet1;  the  measured  gain  was  16.9  dB.  Next, 
at  16.2  dB,  was  K6HAA*s  32-eIement  ex- 
panded-extended  coilinear,  originally  de- 
signed by  Oliver  Wright,  W6GD.  Then,  third 
down,  was  K6MIO?s  cylindrical  parabola 
with  a  7-dipole  coilinear  feed2  at  13.2  dB, 
Following  the  top  three  were  several  Tilton 


11-ekment  YagiV  measuring  from  11.5  to 
13.0  dB,  a  W2CCY  Yagi  at  11.0  dB,  a  com- 
mercial 16-element  coilinear  at  10,3  dB, 
K6MIO*s  7-dipole  coilinear  feed  (without 
parabola)  at  9.7  dB,  and  a  14-element  J 
slot,  a  90°  corner  reflector,  a  4-foot  Lafay- 
ette UHF  TV  parabola  with  dipole  feed, 
and  a  9-eiement  quad,  all  at  8.2  dB,  Lower 
gain  antennas  included  assorted  Yagfs,  a 
dipole  of  "questionable  match",  corner  re- 
flectors, a  large  half  horn  and  a  small  four- 
foot  UHF  TV  dish. 

The  dishes  led  the  field  in  the  1296  con- 
test with  WB6IAG's  four-foot  TV  dish  with 
J-S-inch  mesh  at  17.3  dB,  K6MIO*s  12.5-foot 
dish  at  17.1  and  16.8  dB  (standard  dipole 
and  WB6IAG  feeds  respectively),  WABMGZ's 
four- foot  TV  dish  covered  with  aluminum 
foil  at  16.2  dB  (16.3  dB  with  WB6IAG's 
feed),  and  K6HCFs  four-foot  TV  dish  with 
*-ineh  mesh  at  15.6  dB  (16.3  dB  with 
WBGIAG's  feed).  It  is  interesting  to  note 
that  WA6MGZ's  dish  measured  only  12.4 
dB  when  the  foil  was  removed. 

Following  the  parabolas  were  W6GD  32- 
e  lenient  extended-expanded  collinears: 
WAflGYDs  at  14.2  dB.  \V6GDO*s  at  14.0 
dB  and  W6BUR's  at  12.8  dB.  Then,  K6HMS's 
solid  aluminum  horn  at  11.5  dB,  W6ZOF*s 
half-horn  monster  at  10.1  dB,  WBBIOM's 
24-turn  helix  at  8.2  dB,  K6HOlTs  "clean- 
sweep"    Yagi    at    7.8    dB,    WA6KKK's    60° 


BEBB 
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K6HOU  and  his  "clean- 
sweep"  Yagi's  for  432 
and  1296  MHz.  The 
8-element  job  on  top 
measured  7.8  dB;  the 
6-elemeni  unit  below, 
7*2  dB. 


horn  at  7.5  dB,  and  WA6NCTs  zig-zag 
antenna,  stock  UHF  TV  antenna  and  coffee- 
can  antenna  at  7.0?  5.1  and  3.1  dB  respec- 
tively, A  brass  dipole  and  inverted  discone, 
both  brought  by  W6GDO,  measured  —2.0 
dB. 

If  you  look  at  the  records  from  the  vari- 
ous contests  down  through  the  years,  you 
will  notice  that  certain  types  of  antennas 
are  consistent  winners.  On  the  west  coast 
for  example,  the  W6GD  extended-expanded 
collincars  always  end  up  in  the  first  few 
places  on  432  MHz,  and,  they  usually  win. 
However,  they  are  more  prevalent  in  North- 
em  than  in  Southern  California,  hence,  there 
was  only  one  entered  in  this  test  in  Fresno, 


Since   the   contest   rules    state    that   the   an- 
tenna must  be  held  and  aimed  by  one  man, 


m 


W6BUR's  silver-plated  32-element  extended-expanded 
collmear  measured    12.8  dB  on    1296  MHz. 


K6HAA's  32-elemen+  extended-expanded  W6GD 
collinear  measured  16,2  dB,  The  small  -four-foot  dish 
in   the   background   was  tested    at    1296. 
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K6MIOs  12.5-foot  dish  measured  16.9  dB  at  432 
Mhi.  This  dish  consists  of  an  8-foot  surplus  with  a 
homemade  extension  which  brings  it  out  to  a  12.5- 
foot  diameter. 

parabolas  don*t  make  put  too  well  on  432. 
On  1296  it's  a  different  story,  since  it's 
fairly  easy  to  hold  and  aim  a  20-dB  dish. 

After  the  W6GD  collinears  and  dishes 
come  the  YagFs,  usually  a  good  three  dB 
down  the  totem  pole,  And,  of  all  the  Yagi's, 
the  design  by  Ed  Til  ton,  W1HDQ,  seems 
to  be  the  most  reproduceable  and  consistent 
in  gain.  Some  other  Yagi's  have  done  about 
as  well  as  the  Tilton  design,  but  not  con- 


V 

WA6GYD's 
dB    gam    at 


1  I -element    Tilton 
432    MHz,    Note 


Yagi    measured     12.8 
the    beer-can    balun 


and   folded-dipole   radiator. 


Also  shown  at  the  convention  was  W6GDO's  60-watt 
SSB    transmitting    converter    assembled    from    surplus 

DME  (distance-measuring  equipment). 

sistently.    And,    to    my    knowledge,    a    Yagi 
has  never  won  the  West  Coast  affair. 

There  is  one  other  interesting  facet  to 
these  antenna  measuring  contests— the  ab- 
sence of  commercial  antennas.  The  reason 
of  course  is  that  they  just  don't  perform 
as  well  as  the  homemade  units  on  these 
frequencies.  Usually  one  or  two  will  show 
up  at  the  contest,  but  when  the  dust  has 
all  settled,  they  are  well  back  in  the  pack, 
and  their  owners  go  home  sadder  but  wiser. 

Although  the  measurements  made  at 
these  antenna  measuring  parties  are  reason- 
ably accurate,  there  are  many  problems  in- 
volved. The  West  Coast  group  has  con- 
ducted them  for  a  number  of  years,  and 
each  year  the  accuracy  improves  slightly. 
This  year  the  use  of  a  standard-gain  an- 
tenna instead  of  a  reference  dipole  im- 
proved matters  considerably.  Next  year  the 
group  is  planning  on  using  a  cherry  picker 
or  mobile  mast  to  hold  the  signal  source 
about  forty  feet  off  the  ground.  With  this 
type  of  source  mounting,  the  test  antennas 
can  be  aimed  upward  over  the  horizon  at 
an  appreciable  angle,  further  reducing  prob- 
lems with  ground  reflections,  one  of  the 
big  bugaboos  of  measuring  antenna  gain. 
However,  considering  all  the  vagaries  in 
measuring  gain,  the  West  Coast  group  has 
come  a  long  way  since  their  first  contest  a 
few  years  ago.  This  is  borne  out  by  the  fact 
that  the  gain  figures  for  the  same  antenna 
remain  pretty  consistent  from  one  year  to 
the  next. 

.    .    ,    W1DTY 

1.  KuMTO,    ^Illumination    and   Parabolic    Antenna    De- 
Sign",  78  Magazine,  Dnrmlter  1966 

2.  K8MI0,    'Big    Bail    fur    482* p    73    MatjazhiF,    August 

1965, 

3.  Tilton,  "Yagi  Array  for  432  Mc.'\  QSTt  April  1966. 
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More  than  5  million  two-way  trans- 
mitters have  skyrocketed  the  demand 
for  service  men  and  field,  system,  and 
R&D  engineers.  Topnotch  licensed 
experts  can  earn  $12,000  a  year  or 
more.  You  can  be  your  own  boss,  build 
your  own  company.  And  you  don't 
need  a  college  education  to  break  in. 

How  would  you  like  to  earn  $5  to 
$7  an  hour... $200  to  $300  a  week 
..,$  10,000  to  $15,000  a  year?  One  of 
your  best  chances  today,  especially  if 
ybu  don't  have  a  college  education,  is 
in  the  field  of  two-way  radio. 

Two-way  radio  is  booming.  Today 
there  are  more  than  fi%*e  million  two- 
way  transmitters  for  police  cars,  fire 
trucks,  taxis,  planes,  etc,  and  Citizen's 
Band  uses— and  the  number  is  grow- 
ing at  the  rate  of  80,000  new  transmit- 
ters per  month 

This  wildfire  boom  presents  a  solid 
gold  opportunity  for  trained  two-way 
radio  service  experts.  Most  of  them 
are  earning  $5,000  to  $10,000  a  year 
more  than  the  average  radio-TV  re- 
pair man. 

Why  You'll  Earn  Top  Pay 

One  reason  is  that  the  U.S.  doesn't 
permit  anyone  to  service  two-way  ra- 
dio systems  unless  he  is  licensed  by 
the  FCC  (Federal  Communications 
Commission),  And  there  aren't  enough 
licensed  experts  to  go  around, 

Another  reason  two-way  radio  men 
earn  so  much  more  than  radio-TV 
service  men  is  that  they  are  needed 
more  often  and  more  desperately,  A 
two-way  radio  user  must  keep  those 
transmitters  operating  at  all  times, 
and  must  have  them  checked  at  regu- 
lar intervals  by  licensed  personnel  to 
meet  FCC  requirements. 

This  means  that  the  available  li- 


censed expert  can  "write  his  own 
ticket"  when  it  comes  to  earnings. 
Some  work  by  the  hour  and  usually 
charge  at  least  $5.00  per  hour,  $7.50 
on  evenings  and  Sundays,  plus  travel 
expenses.  Others  charge  each  cus- 
tomer a  monthly  retainer  fee,  such  as 
$20  a  month  for  a  base  station  and 
$7.50  for  each  mobile  station.  A  sur- 
vey showed  that  one  man  can  easily 
maintain  at  least  15  base  stations  and 
85  mobiles.  This  would  add  up  to  at 
Jeast$12t0Q0ayear, 

How  to  Get  Started 

How  do  you  break  into  the  ranks  of 
the  big-money  earners  in  two-way  ra- 
dio? This  is  probably  the  best  way: 

1,  Without  quitting  your  present  jobt 
learn  enough  about  electronics  funda- 
mentals to  pass  the  Government  FCC 
License.  Then  get  a  job  in  a  two-way 
radio  service  shop  and  "learn  the 
ropes''  of  the  business, 

2,  As  soon  as  you've  earned  a  reputa- 
tion as  an  expert,  there  are  several 
ways  you  can  go.  You  can  move  out, 
and  start  signing  up  your  own  cus- 
tomers. You  might  become  a  fran- 
chised  service  representative  of  a  big 
manufacturer  and  then  start  getting 
into  two-way  radio  sales,  where  one 
sales  contract  might  net  you  $5,000. 
Or  you  may  be  invited  to  move  up 
into  a  high-prestige  salaried  job  with 
one  of  the  same  manufacturers. 

The  first  step— mastering  the  fun- 
damentals of  Electronics  in  your  spare 
time  and  getting  your  FCC  License- 
can  be  easier  than  you  think. 

Cleveland  Institute  of  Electronics 

has  been  successfully  teaching  Elec- 
tronics by  mail  for  over  thirty  years. 
Right  at  home,  in  your  spare  time,  you 
learn  Electronics  step  by  step.  Our 
auto-programmed-™  lessons  and 
coaching  by  expert  instructors  make 


everything  clear  and  easy,  even  for 
men  who  thought  they  were  "poor 
learners."  You'll  learn  not  only  the 
fundamentals  that  apply  to  all  elec- 
tronics design  and  servicing,  but  also 
the  specific  procedures  for  installing, 
troubleshooting,  and  maintaining  two- 
way  mobile  equipment. 

Your  FCC  License  « .  * 
or  Your  Money  Back! 

By  the  time  you've  finished  your  CIE 
course,  you  11  be  able  to  pass  the  FCC 
License  Exam  with  ease.  Better  than 
nine  out  often  CIE  graduates  are  able 
to  pass  the  FCC  Exam,  even  though 
two  out  of  three  non-CIE  men  fail. 
This  startling  record  of  achievement 
makes  possible  our  famous  FCC  Li- 
cense Warranty;  you'll  pass  the  FCC 
Exam  upon  completion  of  your 
course  or  your  tuition  will  be  refunded 
in  full* 

Find  out  more.  Mail  the  bound-in 
post-paid  card  for  two  FREE  books, 
How  To  Succeed  In  Electronics'1  and 
How  To  Get  A  Commercial  FCC 
License/'  If  card  has  been  detached, 
send  your  name  and  address  to  CIE 
at  the  address  below. 
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ENROLL  UNDER  NEW  G .1.  BILL 

All  CIE  courses  are  available  under 
the  new  G.I,  BilL  Jf  you  served  on 
active  duty  since  January  31,  1955, 
or  are  in  service  now,  check  box  on 
card  for  G.L  Bill  information. 


<8> 

CIE 


Cleveland  Institute 
of  Electronics 

1776  E.  17th  St.,  Dapt.  ST-16 
Cleveland,  Ohio  -^-411-4 


How  to  get  into  one  of  today's  hottest 


money-making  fields-servicing  2- way  radios  i 


I 


iie*&  flying  high*  Before  he  got  his  CIE  training  and  FCC  License,  Ed  Dulartey'x  only 
professional  skill  was  as  a  commercial  pilot  engaged  in  crop  dusting*  Today  he  has 
his  own  two-way  radio  company,  with  seven  full-time  employees.  ul  am  much  better 
off  financially,  and  realty  enjoy  my  work,"  he  says*  "I  found  my  electronics  lessons 
thorough  and  easy  to  understand.  The  CIE  course  was  the  best  investment  I  ever  made* 


*t 


Business  is  booming.  August  Gibbemeyer 
was  in  radio-TV  repair  work  before  study- 
ing with  CIE.  Now,  he  says*  "we  are  in 
the  marine  and  two*way  radio  business* 
Our  trade  has  grown  by  leaps  and  bounds/* 
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Louis   Hufton    K7YZZ 
12235  SE  62nd    Street 
Bellevue,    Washington    98004 


A  Slow-Scan  Television 
Picture  Generator 


Introduction 

The  author  became  interested  in  Slow 
Sean  TV  (SSTV),  after  having  experimented 
with  Fast  Scan  TV1,  as  a  means  to  extend 
the  range  of  picture  transmission.  The  re- 
ception and  transmission  of  SSTV  was  ob- 
served at  Bob  Gervenack's  station  (W7FEN) 
during  the  recent  FCC  authorized  tests  on 
twenty  meters2.  The  clarity  and  detail  of 
the  pictures  observed,  considering  the  band- 
width of  the  transmitted  signal,  were  quite 
impressive.  In  fact,  the  author  immediately 
began  construction  of  a  SSTV  monitor3 .  The 
monitor  was  completed  three  weeks  later, 
and  has  performed  satisfactorily  when  dis- 
playing SSTV  signals  received  on  local  VHF 
tests.  The  SSTV  subcarrier  frequency  modu- 
lated (SCFM)  signal  as  proposed  by  Mac- 
donald4,  is  essentially  a  1500  Hz  voltage 
controlled    audio    subcarrier,    shifted    down 


to  1200  Hz  for  sync  informa- 
tion, and  then  varied  from  1500  Hz  (black) 
to  2300  Hz  (white)  for  the  video  informa- 
tion. One  complete  picture  is  sent  every  eight 
seconds. 

The  next  step  was  to  construct  a  unit 
which  would  be  capable  of  sending  SSTV 
pictures.  Several  articles  describing  SSTV 
camera  equipment  were  reviewed.5'6*7  The 
vidicon  camera  looked  interesting,  but  the 
non-availability  of  the  special  vidicon  re- 
quired for  the  unit  discouraged  that  ap- 
proach. The  most  feasible  and  easily  con- 
structed type  appeared  to  be  a  Flying  Spot 
Scanner,  No  article  could  be  located  which 
provided  complete  information  and  schemat- 
ics on  the  construction  of  a  Flying  Spot  Scan- 
ner for  SSTV.  The  unit  described  in  this  arti- 
cle is  based  on  portions  of  the  circuits  com- 
bined to  provide  for  the  generation  and  trans- 
mission of  positive  pictures  and  sketches. 


The  slow-scan  television  generator  and  monitor  built  by  K7YZZ.  Although  the  use  of  this  equipment  is 
presently  limited  to  six  meters  and  up,  SSTV  tests  on  20  meters  with  KC4USV  in  Antarctica  have  resulted 
In    a    recommendation    to    the    FCC    that    SSTV    be     permitted    on    the    HF    bands. 
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The  slow-scan  television 
picture  generator.  The 
cathode-ray  tube  and 
photo-m  u  It I  p  Mors  are 
housed  In  the  light-tight 
boi  on  the  rear  of  the 
chassis. 


How  it  works 

In  the  block  diagram  of  Fig*  1,  a  raster 
is  painted  electronically  on  the  end  of  the 
cathode  ray  tube  by  vertical  and  horizontal 
oscillators  and  amplifiers.  The  light  from 
the  raster  is  focused  on  the  photograph  to 
be  transmitted.  Reflected  light  from  the 
picture  is  detected  by  the  two  photomultipli- 
er  tubes,  and  is  converted  into  a  weak  dc 
signal 

This  signal  is  amplified  by  the  photo- 
multiplier  tubes,  and  the  output  is  connected 
to  the  modulator  which  shifts  the  voltage 
controlled  subcarrier  oscillator  from  1500 
Hz  to  2300  Hz,  depending  upon  the  level 
of  light  falling  upon  the  photo  cells.  Sync 
signals  from  the  vertical  and  horizontal 
oscillators  are  combined  in  the  sync  mixer, 
and  the  resultant  composite  sync  signal  is 
connected  to  the  modulator  which  shifts 
the  subcarrier  down  to  1200  Hz,  The  hori- 
zontal sync  pulse  is  a  burst  of  1200  Hz  5 
milliseconds  long,  and  the  vertical  sync  pulse 
is  30  milliseconds  of  1200  Hz.  The  audio 
subcarrier  output  is  connected  to  the  micro- 
phone input  of  the  transmitter  through  the 
monitor. 


Construction 

The  SSTV  Flying  Spot  Scanner  is  con* 
structed  on  two  chassis  for  ease  of  handling 
and  to  keep  the  power  transformer  mag- 
netic field  as  far  away  from  the  cathode 
ray  tube  as  possible.  The  five- wire  cable 
supplies  power  to  the  cathode  ray  tube 
filament  and  high  voltage*  The  six-wire 
cable  supplies  filament  and  low  voltage  to 
all  other  tubes, 

The  electronics  portion  of  the  unit  (Fig.  2) 
is  mounted  on  a  10"  x  17"  x  2"  aluminum 
chassis.  The  box  containing  the  photocells, 
lens,  and  cathode  ray  tube  is  6"  x  12"  x 
5M"  and  is  constructed  of  3/16"  thick  ma- 
hogany. The  inside  is  sprayed  with  dull 
black  acrylic  paint.  A  small  door,  5"  x  53a", 
is  fitted  in  the  end  opposite  from  the  cadiode 
ray  tube  face.  Two  small  metal  clips  were 
fabricated  and  mounted  on  the  inside  of 
the  door  to  hold  the  photograph  as  it  is 
being  scanned  by  the  light  beam. 

An  aluminum  divider  (painted  dull  black), 
to  hold  the  lens  and  seal  the  photocell 
compartment  from  the  cathode  ray  tube 
compartment,  was  constructed  so  that  it 
would  just  press  fit  between  the  two  box 
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Fig.     I.    Block    diagram    of    the    slow-scan    television     picture    generator    built    by    K7YZZ 
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Fig,  2*  Schematic  diagram  of  K7YZZ's  SSTV  generator.  The  dc  voltages  associated  with  the  CRT  focus  and  brightness  controls  should  be  negative,  not  positive  as 
shown.  The  50k:  I  5k  transformer  in  the  plate  circuit  of  6BQ7  10  kHz  sync  oscillator  is  a  Knight  54DI458*  The  600;  1 5k  output  transformer  in  the  transmitter  line  is 
a  Knight  54D2023. 
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Fig.   3.  Schematic   diagram   of  the   power  supply  for 
negative   supplies — their   polarity   is   reversed. 

side  walls.  The  lens  originally  used  was 
installed  on  a  home  made  fast  scan  vidicon 
camera.  It  is  a  F1.9,  48mm  lens,  and  is 
available  from  Denson  Electronics,  Rock- 
ville,  Connecticut.  Their  part  number— 
3800    (lens)    and    3801    (mounting    ring). 

The  two  photocells  are  mounted  on  %" 
metal  standoffs  which  are  located  on  each 
side  of  the  lens  assembly,  just  forward  of 
the  aluminum  divider.  A  piece  of  masking 
tape,  1"  x  W  is  taped  over  the  photocell 
window  (grid  wire),  and  the  tube  is  sprayed 
with  dull  black  paint  When  the  paint  is 
thoroughly  dry,  the  masking  tape  is  re- 
moved to  expose  the  window.  The  photo- 
cell  is  mounted  to  that  the  window  faces 
the  photograph  on  the  door.  The  bottom 
for  the  wooden  box  is  provided  by  the 
aluminum  chassis.  That  portion  of  the 
chassis  covered  by  the  box  is  painted  dull 
black. 

The  wiring  of  the  unit  is  not  tricky  as 
the  highest  frequency  is  only  2300  Hz.  Wir- 
ing practice  applicable  to  hi-fi  audio  work 
is  satisfactory. 

Adjustment 

Typical  voltage  and  waveform  data  are 
shown  on  the  schematics.  The  raster  on  the 
3FP7  was  adjusted  to  a  square  format  ap- 
proximately IT  x  VA".  The  3FP7  is 
mounted   so   that  the   high  voltage  contact 


the  SSTV  generator.  Watch  the  filter  capacitors  in  the 

button  on  the  side  of  the  tube  is  at  the 
top.  Connections  to  the  vertical  deflection 
plates  provide  for  a  sweep  from  bottom  to 
top,  and  the  horizontal  deflection  plates  are 
wired  to  give  a  sweep  from  right  to  left, 
as  viewed  on  the  3FP7  tube  face.  The  metal 
divider  holding  the  lens  may  be  moved  to 
provide  a  rough  adjustment  of  optical  focus 
of  the  beam  on  the  photograph,  and  fine 
focus  is  provided  by  the  lens  assembly  me- 
chanical focus  system. 

Sync  frequency  adjustment  is  accomplished 
by  grounding  pin  #2  of  the  12BZ7  video/ 
sync  modulator,  and  adjusting  the  sync  fre- 
quency control  so  that  the  subcarrier  oscilla- 
tor output  is  1200  Hz.  Remove  the  ground 
from  the  #2  pin. 

The  black  frequency  is  set  by  turning 
the  3FP7  brightness  control  down,  until  the 
raster  fades  out.  The  box  is  closed  with  no 
picture  on  the  door.  The  black  frequency 
control  is  adjusted  so  that  the  subcarrier 
oscillator  output  is  1500  Hz. 

An  all  white  card  is  now  placed  on  the 
door,  and  the  door  closed.  The  3FP7  bright- 
ness is  advanced  slowly,  until  a  bright  raster 
is  painted  on  the  face  of  the  scope  tube. 
The  white  frequency  control  is  adjusted  so 
that  the  subcarrier  oscillator  output  is  2300 
Hz. 

All  surplus  931-A  photo  tubes  may  not 
have    equal    sensitivity;    Out   of   four   tubes 
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The  power  supply  for  the  K7YZZ  slow-scan  tele- 
vision  picture  generator. 

tested  by  the  author,  one  was  quite  weak, 
another  very  sensitive  and  the  remaining 
two  were  of  average  sensitivity.  Their  sensi- 
tivity was  determined  by  plugging  them  in 
one  at  a  time  and  observing  the  resulting 
light  pattern  on  the  monitor,  with  no  change 
in  the  3FP7  brightness  control  after  initial 
adjustment.  If  two  tubes  of  near  equal  sensi- 
tivity cannot  be  obtained,  the  negative 
voltage  to  the  more  sensitive  tube  will  have 
to  be  reduced  to  keep  the  gain  of  both  tubes 
equal. 

It  has  been  found  that  messages  or  draw- 
ings, made  with  black  ink  marking  type  pens 
on  a  white  matte  finish  paper,  make  fine 
test  prints.  Glossy  photographs,  such  as 
Polaroid  camera  shots,  arc  satisfactory  but 
the  shiny,  slick  finish  may  cause  a  light 
burn  on  parts  of  the  reproduced  pictures 
as  seen  in  the  monitor,  unless  the  photograph 
is  treated  with  a  glare  reducer  such  as 
"Krylon  Dulling  Spray"  No,  1310. 


Miscellaneous 

The  low-pass  audio  filter  in  the  output 
of  the  subcarrier  oscillator  was  added  to 
restrict  the  bandwidth  of  the  system  when 
used  with  a  SSB  transmitter.  The  multivibra- 
tor subcarrier  oscillator  is  rich  in  harmonics, 
which  would  cause  undue  interference  on 
our  crowded  HF  bands.  A  more  economical 
type  of  low  pass  filter,  designed  around 
the  readily  available  88  mH  toroids,  may 
be  substituted. 

Although  at  the  present  time,  the  gen- 
eral use  of  SSTV  transmission  is  limited 
to  the  six  meter  band  and  up,  the  FCC 
has  authorized  special  testing  of  SSTV  in 
the  amateur  service  on  the  40,  20,  and  15 
meter  phone  bands*  The  tests  will  be  con- 
ducted between  KC4USV,  Antarctica,  and 
suitably  equipped  amateur  stations  in  the 
Continental  United  States.  It  is  hoped,  in 
the  not  too  distant  future*  that  complete 
authorization  for  general  use  of  SSTV  on 
the  HF  bands  will  be  given.  In  the  mean- 
time, now  is  the  time  to  get  the  equip- 
ment built  and  tested, 

The  author  wishes  to  thank  Bob  Gerve- 
nack,  W7FEN,  and  Copthorne  Macdouald, 
WA0NLQ,  for  their  technical  support  in  this 
project. 
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$34,00  Wired 
$22.00  Kit 

Regulated  AC  Supply  for  the  LT-5 


Send  for  Data  Sheet 

* 
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Inquiries  Welcome 
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HAM 


BUERGER'S 

October  Specials . 


I  Astatic  GD-104  desk  type 
push-to-talk  microphone  and 
stand*  Regular  price  $51*20. 


Special  price    $25.00 


ul 


^s 


Volt  -  Ohm  -  Milliammeter. 

20,000  ohms  per  volt  DC, 
10,000  ohms  per  volt  AC. 
DC  voltages:  0-0,6-6-30-120- 
600- 1 200 -3 000 -6000  V.  AC 
voltages:  0-6-30- 120-600- 
1200  V,  Resistance:  0-6K- 
600 K  -  6  meg  -  60  megohms 
(30-3K-30K-300K  at  center 
scale);  plus  DC  current,  dB 
and  capacity.  With  leads  and 
batteries.  6"  H  x  4"  W  x 
l%"  D.  Regular  price  $19.95, 


AJ-1  Audio  Fil- 
ter* Ideal  for 
CW  and  SSB 
transceivers.  Var- 
iable audio 
range,  28  dB 
clown  at  100  cps 
— peaks  200  cps* 
4  ohm  input  and 
output  imped* 
ance,  built-in  in 
and  out  switch.  ftl/4"  L  x  3%"  W  x  2"  D, 

Special    $7.95 

CO-4  4  Position  Coaxial 
Antenna  Switch.  Uses  low 
loss  connectors  and  a  ce* 
ramie  switch.  Compfete  with 
\C*0  "/7    /       knob.    Regular   price   $9,95. 

Special  price  $6.95 

CW  MONITOR  and  CODE 


Special  price    $12.95 


Astatic  mobile 
ceramic  micro- 
phone. Super 
talk  power.  Reg- 
ular price  $12,75. 
Special  price 

$6.50 


'4r      * 


CO-2  2  Position  Coaxial 
Antenna  Switch.  Same  con- 
struction as  the  CO-4  switch 
to  the  left.  Used  for  switch- 
ing linear  amplifier  in  and 
out  of  the  antenna  line.  Reg- 
ular price  $8.95, 

Special   price  $6.95 

PRACTICE  OSCILLATOR 


Solid  state,  9.V  battery,  2|/4" 
speaker,  variable  tone,  easy  to 
connect.    Complete    with     key 

jack  and  plug.  A  "MUST"  FOR 
GOOD  SENDING, 


Specify  cathode  or  grid  block 
keying,  or  give  model  of  your 
transmitter.  Model  CMO-K 
(cathode)  and  CMO-G  (grid), 
each    $7.95    PP. 


HERE   IS  THE  IDEAL  WAY  TO  ACHIEVE  GOOD,   SNAPPY  BREAK-IN  OPERATION 

AH  prices  plus  postage   •   Pa.  residents  add  5%  state  tax. 

Open  evenings  —  Monday,  Wednesday,  Friday;  9  AM  to  9  PM, 

Saturday,  9  AM  through  5   PM. 

iiUAM99 
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Buerger 


Amateur  Radio  W3BAH 


424  York  Road  •  Jen 


n,  Pa.  19046   •   Phone  215-887-7350 
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Hal  Greenlee  K4GY0 
430  Island  Beach  Blvd. 
Merntt  Island,  Florida 


VHF  Loa-Periodics 


and  the 


Scan  420 


99 


If  you  have  been  planning  an  antenna  system  tor  the  VHF 
or  UHF  bands,  you  shouldn't  overlook  the  log-periodic 
array.  This  antenna  features  high  gain,  wide  bandwidth 
and   reproduceability. 


The  new  look  in  antennas  is  here.  Soon 
VHF  log-periodic  antennas  will  be  replacing 
yagi  arrays  of  practically  all  types,  and  also 
replacing  old  standbys  such  as  the  oollinear, 
helix,  and  corner  reflector.  This  revolution 
has  already  been  taking  place  in  the  tele- 
vision antenna  business  for  several  years 
and  there  are  good  reasons  why- 
First  of  all,  do  not  be  led  astray  on  the 
subject  of  gain.  Not  many  people  interested 
in  antennas  presently  know  that  log-periodics 
having  about  1.5:1  bandwidths  can  deliver 
just  as  much  gain  as  yagis  the  same  size  and 
having  only  a  few  percent  bandwidth.  This, 
as  well  as  other  new  data,  has  been  ac- 
cumulated in  the  last  few  years  and  the 
properties  of  the  planar  (flat)  log-periodic 
have  been  under  investigation  recently*  Only 
lately  has  it  become  evident  that  log-periodics 
with  small  apex  angles  can  yield  as  much  as 
12  dB  gain. 

Construction  details  of  the  "Log-Scan  420" 
are  presented  later  in  this  article.   This   an- 


tenna serves  as  an  excellent  example  of  the 
advantages  of  the  log-periodic.  Here  is  a 
summary  of  its  characteristics: 

a.  Gain:   16-17  dB  over  an  isotropic* 
b*  Bandwidth  between  L5:l  SWR  points: 
50  MHz. 

c.  Size:   14S"  wide,  65"  high,  41"  deep. 

d.  Input  impedance;  50  ohms  unbalanced. 

e.  Matching  section  or  tuning  adjustments 
necessary  after  construction:  none. 

As  you  can  see,  the  antenna  is  ideal  not 
only  for  general  work  on  420,  but  is  just 
the  thing  for  the  ever-growing  amateur  tele- 
vision fraternity.  Let's  compare  it  with  its 
nearest  competitor,  the  yagi. 

A  stacked  array  of  four  yagis  of  the  same 
overall  size  would  have  1.5x  length  booms, 
seven  to  nine  elements  per  yagi,  and  each 
yagi  would  exhibit  about  11  dB  gain.  With 
a  stack  of  the  above  dimensions,  a  gain  in- 
crease of  only  4-5  dB  would  result  because 
some  aper attire  overlap  occurs.  However, 
even  with  full  wave  stacking  (height  of  80"), 


1                                            I 

The  'Log  Scan  420"  ar- 
ray   built    by    K4GYO. 

Each  antenna  in  this  ar- 
ray exhibits  about  (1.5 
dB  gain;  the  entire  array 
yields   about    17   dB. 
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a  total  array  gain  of  over  16,5  dB  is  unlikely. 
Advantage  of  the  yagi  in  gain:  little  or  noth- 
ing- 

Mechanically,  the  yagi  has  the  advantage 

of  fewer  booms  and  elements,  but  from  every 
other  standpoint,  the  log-periodic  array  has 
the  upper  hand.  For  instance:  a  50  MHz 
bandwidth,  compared  to  a  i  to  2  MHz  band- 
width of  the  yagi.  Even  with  special  tech- 
niques, bandwidth  of  more  than  10  MHz 
for  the  yagi  array  cannot  be  achieved  with- 
out going  to  twin-  or  triple-driven  elements 
at  the  expense  of  array  size  and /or  gain. 
Also,  log-periodics  are  not  sensitive  to  tun- 
ing effects  caused  by  element  and  boom  di- 
ameter. Nor  do  small  (less  than  2%)  varia- 
tions in  element  lengths  from  those  intended 
have  much  effect  on  gain  and  input  im- 
pedance. In  addition,  no  balun,  delta,  tee 
or  gamma  match  is  needed  to  couple  the 
antennas  to  the  coax  phasing  harness  or 
feed  line.  The  log-periodic  design  can  be 
adjusted  to  provide  a  good  match  directly  to 
coax  of  any  impedance;  this  eliminates  any 
tuning  or  pruning,  and  effectively  reduces 
the  weatherproofing  problem  to  zero*  More 
about  these  factors  later. 

What  advantages  does  the  planar  log-peri- 
odic offer  over  dishes  and  corner  reflectors? 
One  word:  size.  The  "Log-Scan"  has  the 
gain  of  a  dish  7  feet  in  diameter,  or  of  any 
other  screen  reflector  antenna  of  about  the 
same  area.  It  also  has  about  the  same  gain 
as  a  32-eIement  collinear  62  inches  square. 
The  reason  is  that,  Bke  the  yagi,  the  travel- 
ing-wave structure  of  the  log-periodic  mul- 
tiplies the  effective  capture  area  it  exhibits, 
to  equal  a  reflector  antenna  of  much  larger 
size  (whose  capture  area  approximately 
equals  the  reflector  area).  The  simplicity  of 
transmission-line  matching  doesn't  offer  too 
much  advantage  over  the  dish  or  corner  re- 
flector, but  does  when  compared  to  the  prob- 
lems encountered  with  a  32-eIement  collinear 
in  a  high  humidity  area. 

Designing  your  own 

Log-periodics  have  the  extraordinary  fea- 
ture of  being  truly  wide-band  structures,  with 
their  electrical  properties  repeating  at  in- 
tervals occuring  at  a  ratio  equal  to  the  factor 
rf  as  the  frequency  is  changed.  The  r  factor 
is  the  factor  by  which  the  next  higher  set 
of  elements  on  the  antenna  decreases  in 
length,  relative  to  any  one  set.  If,  for  ex- 
ample, an  array  had  a  r  factor  of  0.9,  and 
the  longest  set  of  elements  were  100  inches 
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Fig,  L  The  planar  log-periodic  antenna.  The  r  factor 
determines  the  relationship  between  subsequent  ele- 
ment lengths  and  spacing.  The  a  angle  is  the  apex 
half-angle  shown  here.  Both  of  these  factors  control 
the  available  gain  of  the  array. 

long,  the  second  set  would  be  90  inches, 
the  third  set,  81  inches,  and  the  fourth  set, 
about  73  inches.  The  r  factor  is  usually 
chosen  above  0.7  so  the  properties  of  the 
antenna  repeat  close  enough  together  per- 
centage-wise so  there  is  no  appreciable  vari- 
ation in  them.  A  log-periodic  can  be  made 
to  cover  10:1  frequency  ranges  or  more. 
However,  to  cover,  say,  a  100:1  range,  it 
would  be  necessary  to  scale  down  the  diame- 
ters of  the  elements  and  booms  in  inverse 
proportion  to  the  increase  in  frequency. 

The  low  cutoff  frequency  occurs  when 
the  longest  set  of  elements  is  about  0,47 
wavelengths  long.  The  high  cutoff  frequency 
occurs  when  the  shortest  set  is  about  0,38 
wavelengths  (for  that  frequency).  If  it  is 
desired  to  maintain  gain  and  pattern  closely 
over  all  of  a  given  band,  the  cutoff  fre- 
quencies should  be  set  1055  below  and  above 
the  band  limits  for  r  factors  of  0,9  and 
above;  20%  for  smaller  factors. 

The  ct  angle  is  the  apex  half-angle,  as 
shown  in  Fig  1.  The  r  factor  and  «  angle 
together  control  the  available  gain;  it  being 
higher  for  a  smaller  ^  angle  (which  means  a 
longer  boom)  and  a  higher  r  factor  (which 
means  more  sets  of  elements). 

It  can  be  seen  why  an  antenna  can  be 
duplicated  with  different  element  and  boom 
diameters  than  the  original,  without  affect- 
ing the  performance.  All  that  will  happen  is 
that  the  high  and  low  cutoff  frequencies  will 
be  shifted  slightly.  This  factor  makes  build- 
ing log-periodics  much  easier  than  building 
and  adjusting  yagis. 

Looking  at  Fig.  2f  it  can  be  seen  that  the 
planar  log-periodic  is  actually  a  balanced 
transmission  line  with  elements  fed  from 
along   its   length.    Notice   that   each    set   of 


OCTOBER   1967 


41 


Fig-    2.    Method    of   feeding    the    log    periodic    wi+h 

coaxial  feedline.  The  coaxial  line  is  fed  through  one 
of  the  booms  and   connected  to   both. 

elements  is  reversed  in  feed  polarity  from 
the  previous  set.  The  antenna  will  not  work 
unless  this  is  done.  The  antenna  structure 
is  fed  at  the  high-frequency  end,  and  its  feed 
impedance  appears  somewhat  less  than  the 
characteristic  impedance  of  the  boom  struc- 
ture. It  is  possible  to  match  impedances  from 
50  ohms  to  200  ohms  by  adjusting  the  boom 
spacing.  The  only  restriction  is  that  low  im- 
pedances should  be  used  only  with  high  r 
factors ,  although  the  reverse  isn't  true. 

The  L-P  balanced  structure  can  be  fed  by 
coax?  without  using  a  separate  balun,  by 
feeding  the  coax  through  one  of  the  booms 
from  the  back  of  the  antenna,  The  shield  of 
the  coax  is  connected  to  the  carrier  boom 
only  at  the  very  front,  and  the  center  con- 
ductor is  connected  to  the  end  of  the  other 
boom  by  the  shortest  possible  path.  Currents 
on  the  other  surfaces  of  the  booms  drop  al- 
most to  zero  toward  the  rear  of  the  antenna, 
and  the  boom  completely  shields  the  coax 
from  antenna  fields  along  its  length,  The 
coax  can  be  taken  from  the  rear  of  the  boom 
to  the  mast  at  about  a  45  degree  angle>  with- 
out producing  noticeable  effect  on  antenna 
pattern,  or  line  SWR.  Notice  that  both  booms 
must  be  insulated  from  the  support  mast  and 
should  be  spaced  from  it  by  at  least  twice 
the  gap  between  the  booms. 

It  should  be  kept  in  mind  that  the  sm  illest 
possible  booms  should  be  used  for  building 
VHF  arrays,  because  this  will  lessen  the 
amount  by  which  the  halves  of  an  element 
set  are  out  of  line  with  each  other.  The  fact 
that  the  halves  are  not  directly  in  line  causes 
some  shift  in  polarization  away  from  hori- 
zontal. This  can  be  minimized  by  using  high 


r  factors  and  by  using  square  booms  with 
the  elements  inboard  toward  each  as  far  as 
possible.  This  was  done  in  the  "Log-Scan" 
(see  Fig,  9) 

The  gain  is  related  to  the  a  angle  and  t 
factor  as  shown  in  Fig-  3  on  the  left  scale, 
Antennas  will  work  with  other  combinations 
of  a  and  r5  but  these  combinations  are  opti- 
mum for  maximum  gain.  Fig,  3  also  allows 
estimates  of  the  size  of  an  antenna  for  a 
given  gain  and  bandwidth. 

Let  us  design  a  L-P  array  as  an  example. 
Suppose  that  you  wanted  to  build  a  fairly 
high  gain  L-P  to  cover  144-225  MHz,  in- 
cluding 2  meters,  channels  7-13.  and  1% 
meters*  The  antenna  is  to  have  as  much 
gain  as  possible  without  exceeding  a  boom 
length  of  10  feet  (/.u).  First,  calculate  how 
many  wavelengths  at  144  MHz  are  equal  to 
10  feet: 

n   —h    X     flower/985 

=  10  x  144/985  =  L46 
Then  calculate  the  bandwidth  ratio,  BW: 
BW  =  f  ..per/flow,,  =  225/144  =  1.56 
Then,  going  to  the  graph,  draw  a  straight 
line  from  1.56  on  the  right  scale,  through 
L46  on  the  center  scale,  and  find  its  inter- 
section on  the  left  scale,  Roughly,  a  =  4,5 
degrees  and  r  —  .95.  The  gain  available  is 
1L5  dB.  This  gain  is  equivalent  to  a  2-meter 
yagi  of  the  same  length,  with  a  typical  band- 
width between  1*5: 1  SWR  points  of  2  MHz 
—not   even   enough  for  the  whole   amateur 


The  next  step  is  to  calculate  the  longest 
element  length.  This  length  ,  hi,  is  equal  to 
0.47  at  the  lower  cutoff  frequency: 

htu  =  0.47  x  985/fio*« 

=  0.47  x  985/144  =  3.22  feet 
The  second  set  of  elements  has  a  length  of: 

/k<2>    =   IKil)     X     T 

—  3,22  x  0.95  =  3.06  feet 
The  rest  of  the  element  lengths  are  calcu- 
lated in  turn  by  multiplying  each  length  by 
r  to  obtain  the  next  length*  To  know  how 
many  sets  are  needed,  calculate  the  ideal 
shortest  element,  Zmcd;  equal  to  0.38  r  at  the 
high  cutoff  frequency: 

tBCni  =   0,38     X     985/fnppar 

=  0.38  x  985/225  =  1.66  feet 
Then  continue  the  original  table  of  elements 
until    a    length    of    less    than    1.66    feet    is 
reached.  This  is  the  shortest  element  needed 
(don't  necessarily  use  1.66  feet). 

To  determine  the  location  of  each  ele- 
ment, start  by  determining  the  distance  di 
from   the   longest    (and   rearmost)    element, 
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to  what  would  be  the  apex  if  the  frequency 
coverage  extended  to  infinity    (see  Fig,   1): 

di  =  Jeci>/2  x  cotangent   («) 
(where  a   =   4.5°) 
=  3.22/2  x  12.77  =  20,59  feet 
The  second  element  will  be   a  distance  da 
from  the  apex: 

(Ldi  x  r 

=  20.59  x  .95  =  19.55  feet 
The  table  is  continued,  the  same  way  as  the 
element  length  table  was,  until  finished.  The 
last  distance  subtracted  from  20.59  feet  gives 
the  exact  boom  length  needed,  except  for 
adding  perhaps  a  half  inch  at  each  end  to 
hold  the  end  elements .  This  won't  be  exactly 
10  feet,  but  can  be  adjusted  by  changing  r 
a  small  amount  and  recalculating  both  dis- 
tances and  element  lengths* 

Next,  choose  a  transmission-line  imped- 
ance. If,  for  example,  you  decide  on  50  ohms, 
a  value  of  about  60  to  100  ohms  should  be 
tried  for  the  characteristic  impedance  of  the 
boom  structure.  The  spacing  will  be  much 
less  than  the  boom  width  in  this  case.  De- 
cide what  the  smallest  boom  diameter  is 
that  is  practical  to  use,  and,  fit  your  coax 
through.  For  circular  booms,  the  approximate 
spacing  can  be  found  from  a  table  in  most 
handbooks  showing  the  characteristic  im- 
pedance of  parallel-wire  lines  as  a  function  of 
relative  spacing.  If  square  booms  are  used, 
you  may  have  to  guess  a  little,  because,  as 
yet,  I  haven't  been  able  to  find  a  formula  for 
the  impedance  of  square-conductor  trans- 
mission lines.  I  have  found  by  experiment 
that  spacing  of  about  20%  of  the  width  of 
a  square  boom,  gives  a  characteristic  im- 
pedance close  to  50  ohms  for  the  finished 
antenna. 

If  it  is  desired  to  stack  a  pair  of  the 
antennas  such  as  just  designed,  the  coax 
should  have  impedance  close  to  100  ohms 
(91  ohms),  and  the  boom  structure  should 
end  up  being  between  110-  and  180-ohm 
characteristic  impedance.  The  coax  cables 
are  then  brought  out  equal  distances  from 
the  rear  of  each  boom,  and  joined  in  a  tee 
connector.  The  lengths  of  the  individual 
cables  are  unimportant,  so  long  as  they  are 
equal,  in  order  to  maintain  proper  radiation 
phasing;  At  this  junction,  the  feed  impedance 
will  be  close  to  50  ohms.  This  combining 
method  is,  of  course,  frequency-independent 
and  can  also  be  used  with  three  or  four 
stacked  antennas  if  150  or  200  ohm  coax  can 
be  obtained  (those  available  may  be  relative- 
ly lossy).  All  feed  lines  should  be  the  same 
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Fig.  3-  Design  nomograph  for  log-periodic  antennas. 
When  the  bandwidth  ratio  is  known  (fuf  cutoff/ 
fit  cutoff )i  the  length  of  the  boom,  a  angle  and 
gain  over  an  isotropic  can  be  found*  For  example, 
for  an  L-P  for  144  to  225  MHz,  the  bandwidth  ratio 
is  1.56.  A  boom  is  available  which  is  ten-feet  long 
{1*46  X  at  144  MHz),  What  a  angle  and  r  factor 
are  required?  The  dotted  line  indicates  an  a  angle 
of  4.5  degrees  and  r  factor  of  0*95;  gain  is  ap- 
proximately  I  1.5  dB. 

F0*JRTH    ELEMENT    FROM    REAR 


Fig.   4-    Feed    harness    for   four    stacked    log-periodic 
antennas   using    RG-8/U    coaxial  cable* 
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type,  exactly  the  same  length,  and  should 
all  be  hooked  in  parallel  at  the  same  point. 
The  formula  for  paralleled  resistors  gives 
the  driving  impedance  at  this  point. 

With  L-P  arrays  designed  for  less  than 
20%  bandwidth,  3i-wave  matching  transform- 
ers can  be  used  instead  of  the  above  method. 
The  "Log-Scan"  has  all  four  L-P  sections  ad- 
justed for,  and  fed  with,  50-ohm  coax.  Then 
the  feed  lines  are  tee'd  together  in  two  pairs, 
as  shown  in  Fig,  4.  The  resulting  two  im- 
pedances of  25  ohms  are  fed  through  H 
wave,  50  ohm  transformers  to  obtain  two  100 
ohm  impedances.  These  are  paralleled  again 
in  a  third  tee,  getting  us  back  to  50  ohms 
again. 

The  stacking  of  LrP's  and  the  results  ob- 
tainable are  fairly  similar  to  the  stacking 
of  yagis.  With  L-P*s  having  less  than  20% 
bandwidth,  all  sections  can  simply  be  made 
parallel  to  each  other  and  spaced  according 
to  the  same  considerations  found  to  apply 
when  stacking  yagis.  The  original  "Log- 
Scan"  employs  %  wave  stacking  distances 
(some  might  prefer  a  full  wavelength).  When 


COFLANAft  f  IN  THE  SAME  PLANE) 


VERTICALLY   STACKED 


Fig*  5*  Method  used  for  stacking  log-periodic  an- 
tennas, Nofe  in  the  vertically  stacked  drawing  that 
each  set  of  elements  in  the  antenna  are  reversed 
in  feed    polarity  from   the    opposite   set- 


Method  of  mounting  the  Individual  "Log  Scan  420'1 
log-periodic  antennas  to  the  mast-  A  piece  of 
phenolic  is  used  to  insulate  the  booms  from  each 
other  and  from   the    mast, 

arrays  of  more  than  20%  bandwidth  are  to 
be  stacked,  however,  they  should  be  tilted 
toward  each  other,  as  shown  in  Fig.  5.  This 
keeps  the  "active"  zones  of  the  stacked  an- 
tennas at  a  constant  wavelength  separation, 
regardless  of  the  frequency,  thus  insuring  a 
constant  pattern  shape.  The  amount  of  tilt 
should  be  that  necessary  to  bring  the  (imagin- 
ary) apexes  together.  Up  to  perhaps  six  or 
eight  antennas  can  be  stacked  bv  this  method, 
and  gains  as  high  as  20  dB  are  thought  pos- 
sible. The  angle  between  stacked  sections 
should  be  something  between  two  and  four 
times  a,  which  gives  approximately  Ja-vvave 
to  a  full-wave  spacing.  It  will  be  necessary 
to  use  smaller  (2«)  angles  for  larger  numbers 
of  elements  and  larger  a  angles.  When  hmr 
antennas  are  to  be  stacked  in  a  2  x  2  array, 
they  take  on  the  appearance  of  a  pyramid. 
Such  arrays  have  been  built  for  UHF  TV  re- 
ception, and,  on  a  larger  scale,  for  satellite 
tracking. 

Be  sure,  when  stacking  either  L-P*s  or 
yagis.  that  they  all  have  the  same  side  up- 
ward. Otherwise,  when  two  are  stacked,  the 
phasing  is  180  degrees  out  and  a  null  instead 
of  a  peak  will  occur  in  the  desired  direction. 
With  three  or  more  antennas  stacked,  all 
sorts  of  peculiar  but  undesirable  patterns  will 
result  if  one  or  two  are  inadvertently  turned 
over. 

L-P's  can  be  made  to  cover  two  different 
frequency  ranges  if  you  want  to  shorten  the 
boom  and  eliminate  a  band  in  the  middle. 
Just  leave  off  the  elements  shorter  than 
necessary  for  the  lower  band,  and  put  the 
longest  highband  element  where  the  next 
low-band  element  would  have  been.  It  is 
also  possible  to  change  the  a  angle  and  t 
factor  in  mid-band,  so  that  higher  gain  can 
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be  obtained  at  the  higher  frequencies. 
Neither  trick  seems  to  mess  up  the  SWR 
curves  or  patterns  in  the  desired  ranges. 

Cross-polarized  L-P*s  may  be  constructed 
by  using  a  structure  of  four  booms,  as  shown. 
The  outputs  of  the  two  feed  cables,  if  they 
are  kept  the  same  length,  can  be  combined 
in  a  hybrid  ring  to  give  right-  and  left-hand 
circular  polarization.  Special  wideband  hy- 
brids have  been  developed  for  use  with  L-P 
arrays  and  the  like,  which  work  over  fre- 
quency ranges  on  the  order  of  2:1  and  more. 

Getting   it  working 

After  you  have  designed  your  antenna  and 
have  built  the  two  halves,  the  best  procedure 
is  to  temporarily  mount  them  together  in 
some  way  so  you  can  put  the  antenna  out 
in  the  clear  and  make  an  SWR  test  on  it.  The 
tests  should  be  made  with  several  spacing 
values,  to  see  what  spacing  appears  to  give 
the  best  average  SWR,  If  you  are  building 
an  array,  this  only  need  be  done  with  one 
section;  the  results  ajra  very  repeatable.  It 
you  don't  have  SWR  equipment,  a  good  guess 
at  the  spacing  will  most  likely  give  SWR 
values  not  more  than  30%  higher  than  the 
best  obtainable.  This  is  another  advantage 
of  the  L-P  over  the  yagi.  For  amateur  TV 
transmitting  work,  an  SWR  of  1.3:1  or  less,  is 
desirable  to  keep  from  transmitting  "ghosts". 
It  is  possible  to  obtain  this  SWR  over  20 
MHz,  or  more,  at  432  MHz  by  adjustment  of 
the  boom  spacing  (see  Fig.  7). 

If  the  antenna  is  to  be  side-mounted  on 
the  mast,  the  SWR  curve  should  be  checked 
unmounted,  to  set  the  spacing,  and  then 
mounted  and  rechecked.  The  mast  should  be 
as  slim  as  possible  in  the  case  of  420  MHz 
antennas.  The  preferable  way  to  mount  small 
L-P's  is  from  the  rear.  Dielectric  masts,  rather 
than  metal,  might  be  used  more  successfully 
for  the  side  mounting.  The  final  test  of 
the  effect  of  side  mounting  the  antenna,  is 
to  confirm  that  the  main  pattern  lobe  is  on 
the  axis  of  the  boom.  If  it  is  desired  to  rear 
mount  an  L-P,  the  booms  can  be  extended 
back  about  J£  wave  (at  the  lower  cutoff  fre- 
quency) past  the  rear  element  and  shorted 
together  on  a  mounting  plate.  Side  mounting 
is  as  much  a  problem  at  420  with  yagis  as 
with  L-P's,  and  rear  mounting  can  sometimes 
help  solve  pattern  problems. 

Building  the  "Lcg'Scan  420" 

If  the  specifications  for  this  array  created 
interest  in  building  one,  the  required  alumi- 
num   from    a    local    jobber    will    cost    about 


6-32  ALUM   SCREWS 
IN   TAPPED   HOLES 


SECOND    ELEMENT 
SET 


3/4"  SQUARE    ALUM 
TUBJNG-^)50"WALL 


Fig.  6.  Method  of  mounting  the  antenna  elements 
to  the  booms  used  in  the  "Log  Scan  420"  log 
periodic.  Clearance  for  the  coax  feedline  is  provided 
by  installing  the  screws  next  to  the  wall  of  the  boom. 

$10.00.  The  boom  material  is  %  inch  square 
stock  with  ,050  wall— preferably  %  hardened. 
The  elements  are  Ww  inch  rod,  %  hardened. 
The  elements  are  made  long  enough  to  pass 
through  the  boom  and  protrude  about  Me 
inch  on  the  opposite  side.  Each  of  the  four 
identical  sections  requires  two  41&  inch  long 
boom  pieces  and  about  13  feet  of  rod 
(multiply  by  four  to  build  the  array).  The 
lengths  and  locations  of  the  elements  are 
given  in  Fig,  8.  Note  that  the  elements  are 
not  centered  on  the  booms,  but  are  moved 
toward  the  other  boom  as  far  as  possible. 
Elements  are  held  in  place  by  alum  in  um 
8-32  machine  screws  which  are  threaded 
through  the  boom  as  shown  in  Fig,  6,  They 
should  be  as  close  to  the  wall  as  possible,  to 
leave  room  for  the  RG-8/U  feed  cable.  These 
screws  can  put  quite  a  bit  of  pressure  on  the 
elements  to  insure  good  contact  with  the 
boom;  this  is  important.  Since  I  was  worried 
about  corrosion,  I  rechecked  the  complete 
SWR  plot  after  the  array  had  been  up  some 
months  in  the  humid,  corrosive  atmosphere 
near  Cape  Kennedy,  and  found  no  change. 
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Fig.  7.  iWR  plot  of  the  four  slacked  "Log  Scan 
4201'  log-periodic  antennas.  This  antenna  was  de- 
signed for  use  between  410  and  450  MHz;  between 
these  points  the  SWR  Is  less  than  1.7:1.  In  the 
420  MHi  amateur  band,  the  SWR  Is  less  than    1.5:  L 
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NOTES 

1,  BOTH   BOOMS   ARE  INSULATED    FROM  MAST  (SEE  DWG} 

2,  ELEMENTS    EXTEND   THRU   BOOM    AMD    PROTRUDE    1/16*  (SEE   FIG  6) 

3,  MOUNTING    SLOCKS  ARE    CLOTH    TYPE    WATERPROOF   BAKELITE 

A.  BLOCKS    ATTACHED  Br  8-32  ALUM_  SCREWS   TAPPED   WTO  BOOMS 

5.  ELEMENTS   NOT    CENTERED    ON  BOOMS   BUT    OFFSET  I  SEE    FIG  61 

6.  ELEMENTS  STAGGERED   FROM   ONE   BOOM  TO  OTHER    AS   SHOWN  BELOW 

i\Z\\/<  BAKELITE    BLOCK   AT 
EACH  END  TO  MAINTAIN    SPACING 
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3'*6"*l/4" 
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APPEARANCE    OF   ONE 
BOOM   SHOWING    STAGGEWMG 
OF  ELEMENTS 


DIMENSIONS    IN  INCHES 

Oi 

-4  21/32" 

Oi 

-25  2SV3aT 
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Lt  -s  ivaar 

Ot 
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-29  2S/3Z" 
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•is  rr/32" 

D| 

-33  17/32 
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Fig.  8,  Top  view  of  a  log-periodic  antenna  exhibiting 
stacked,  approximately  17  dB  gain  is  possible*  The 
coaxial  cable,   is  less  than    L4:L    LI    should    be   6%" 

The  ideal  antenna  would  be  all  welded,  and 
while  this  might  add  $30-$60  to  the  cost  of 
the  array,  it  would  virtually  last  forever, 

The  mast  mounting  assembly  (four 
needed),  shown  in  the  photograph,  is  made 
from  a  piece  of  waterproof  bakelite,  S  x  3  x  6 
inches,  and  two  TV-type  U  bolts  and  clamps. 
Near  each  end  of  the  boom  pair,  an  addi- 
tional piece  of  bakelite,  K  x  %  x  2  inches,  is 
used  (on  the  side  opposite  the  mast  mount- 
ing) to  hold  the  booms  in  alignment  at  the 
proper  spacing  of  0.150  inches.  Both  mast 
mounting  plates  and  end  supports  are  held 
on  by  aluminum  machine  screws  tapped  into 
the  boom.  The  lower  boom  carries  the  feed 
cable,  and  these  screws  should  be  offset 
toward  the  upper  boom  to  leave  as  much 
room  as  possible.  The  cable  should  be  run 
through  the  boom  before  the  elements,  set 
screws,  and  supports  are  installed. 

The  cable  attaches  to  the  front  of  the  an- 
tenna with  lugs,  keeping  the  lead  lengths 
as   short  as  possible.   All   exposed  parts   of 


about    12  dB  gain*  When  four  of  these   antennas  are 
SWR  from   420  to  450   MHz,    when   fed    with    50-ohm 
long,    not  6%"    as   shown. 

the  cable  outside  of  the  jacket,  and  all  of  the 
area  around  the  lugs  and  attachment  screws 
should  be  covered  with  RTV  silicon  rub- 
ber to  insure  that  moisture  cannot  cause 
trouble.  Tape  or  other  protection  should  be 
used  on  the  cable  where  it  leaves  the  rear 
boom,  to  prevent  fraying  of  the  cable  Jacket. 

The  sections  are  stacked  21  inches  apart, 
and  each  cable  should  extend  about  42  inches 
from  the  rear  of  the  boom.  Match  cable 
lengths  and  types. 

Type  N  connectors,  UG-21/U,  should  be 
used  on  all  cables.  The  cable  matching  sec- 
tion, which  was  explained  earlier,  is  shown 
in  Fig,  4.  Each  S-wave  transformer  is  4 
inches  overall  length,  leaving  about  1  inch 
of  jacket  showing  between  the  UG-21/U 
connectors.  Triple-female  tee  connectors,  type 
UG-28A/U  are  used  for  the  three  tees, 
The  length  of  conductor  inside  each  tee  con- 
stitutes part  of  each  34  wave  transformer,  and 
has  been  taken  into  account  in  the  length 
calculation    (which    has    been    verified    by 


measurement).  The  4-inch  sections  must  be 
made  from  solid  dielectric  RG-8/U;  foam 
dielectric  would  require  a  shorter  length, 
Recommended  antenna  feed  line  for  lengths 
under  60  feet  is  foam  RG-8/U,  which  has  a 
loss  of  about  3.9  dB  per  100  feet;  over  60 
feet,  RG-17/U  or  Ji-inch  foam  Heliax,  both 
with  a  loss  of  2.3  dB  per  100  feet;  and  over 
100  feet,  %  inch  Heliax,  with  a  loss  of  0.8  dR 
per  100  feet 

Each  section  of  the  array  has  a  50-ohm 
impedance,  and  can  be  tested  for  SWR  if  you 
wish  to  verify  that  all  sections  are  electrically 
identical  Needless  to  say,  a  single  section 
can  be  used  as  an  antenna  with  12  dB  gain. 
The  individual  SWR  curves  are  fairly  similar 
to  the  overall  array  plot  in  Fig.  7*  If  you  wish 
to  obtain  the  lowest  SWR  at  any  one  part  of 
the  420  band,  it  will  be  neeessarv  to  scale 
the  antenna  element  lengths  and  location  dis- 
tances slightly,  in  one  direction  or  the  other. 
I  would  also  recommend  one  additional  set 
of  elements  at  the  low  end  and  two  additional 
sets  at  the  high  end,  if  the  antenna  must  have 
equally  good  front-to-back  ratio  and  patterns 
over   the   entire   band. 

The  r  factor  for  the  array  is  0,97  and  the 
a  angle  is  2.5  degrees.  The  design  horizontal 


beamwidth  is  about  40  degrees,  and  the  verti- 
cal beamwidth,  about  20  degrees.  The  low 
frequency  cutoff  was  designed  as  410  MHz; 
the  high  cutoff,  as  450  MHz. 

Actual  performance  of  the  "Log- Scan"  has 
indicated  it  works  well.  The  beam  is  lined 
up  with  the  boom  axis  as  it  should  be,  and 
the  horizontal  beamwidth  is  close  to  40  de- 
grees. The  vertical  beamwidth  has  not  yet 
been  measured,  but  the  gain  appears  to  be 
about  right  when  compared  to  several  yagi 
antennas.  The  high  and  low  frequency  cut- 
offs shown  in  Fig*  7  are  within  a  few  percent 
of  the  design  cutoffs. 

I  started  building  L-P*s  with  the  design  and 
construction  of  a  110-300  MHz  single  planar 
log-periodic.  Patterns  and  gain  were  both 
good.  It  has  an  a  of  15  degrees  and  ap- 
parent gain  of  about  8.5  dB.  The  second 
log-periodic  I  built  was  a  50-300  MHz  planar 
with  two  different  r  factors,  the  change  to 
a  larger  factor  being  made  at  100  MHz,  It 
does  a  good  job  on  three  amateur  bands, 
all  of  the  VHF  TV,  FM,  the  225  MHz  telem- 
etry band,  and  quite  a  bit  more,  I  am  al- 
ready convinced— trv  one  vourself  and  be 
convinced,   too. 

.  .  .  K4GYO 
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Hank  Cross  WIOOP 
1 1 1  Birds  Hill  Avenue 
Needham,    Mass,   02192 


Applications  for  the  Dual-Gate  FET 


Using  the  3NI26  as  a  mixer  or  balanced  modulator. 


ZKHt 


V2  -  V3 


Fig*  I.  A  3 N 126  balanced  modulator  which  was 
breadboarded  to  measure  performance.  In  this 
circuit,  a  2  kHz  audio  signal  was  used  as  the  "car- 
rier'V,  a  60  Hz  signal  as  the  "audio". 

The  Motorola  3N126  dual-gate  FET  looks 
like  it  might  have  some  interesting  possibili- 
ties, A  bit  of  bench  work  showed  what  it 
would  not  do,  and  some  of  what  it  will  do, 
But  then  again,  maybe  not  any  better  than 
anything  else. 


The  3N126  is  not  a  product  device,  at 
least  not  in  the  same  sense  that  the  6L7  and 
6BE6  are.  It  is  an  FET  with  two  gates— 
essentially  the  solid-state  equivalent  of  the 
old  Wunderlich  tube  which  was  never  very 
popular.  When  bias  is  put  on  gate  2,  the 
drain-to-source  current  is  reduced,  but  the 
transconductance  between  gate  i  and  the 
drain  does  not  change  much  until  the  cur- 
rent is  completely  cut  off. 

If  a  signal  is  applied  to  both  gates,  the 
device  provides  just  a  bit  less  than  twice  the 
transconductance  than  when  using  gate  1 
alone,  and  it  more  closely  follows  a  square- 
law  curve*  A  3N126  with  zero-bias  drain 
current  of  4.5  in  A  and  cutoff  of  about  three 
volts  performed  best  with  both  gates  biased 
about  one  volt  negative. 

The  dual-gate  FET  can  be  used  as  a 
mixer,  with  the  signal  on  one  high-impedance 
input  and  the  oscillator  on  the  other.  The 
oscillator  swing  should  be  about  6  volts 
peak-to-peak  on  gate  2.  Under  this  condition, 
the  gate  could   be  self-biased  with  a   500k 


Fig.   2.   Proposed   5.5    MHz  SSB   balanced    modulator  based   on  the  results  with  the  audio   model 
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grid  leak  (gate  leak?).  As  a  self-oscillating 
mixer  it  should  be  convenient  to  use  and 
works  well  to  at  least  100  MHz. 

Another  application  for  the  dual-gate  FET 
is  in  a  balanced  modulator  circuit.  To  see 
how  the  3N126  would  perform  as  a  balanced 
modulator,  I  bread  boarded  the  circuit  shown 
in  Fig*  1,  using  a  60  Hz  "audio"  signal  and 
a  2  kHz  "carrier".  Best  operation  was  ob- 
tained with  a  quiescent  current  of  0.5  mA, 
peak  current  of  0,9  mA.  2,4  volts  negative 
bias,  6  volts  peak-to-peak  "audio"  on  gate  2 
and  4  volts  peak-to-peak  "carrier"  on  gate  1. 

With  these  operating  conditions  the  peak 


output  current  is  0.4  mA  into  a  ten-  or 
fifteen -thousand  ohm  load  (assuming  a  20  V 
supply),  or  a  maximum  level  around  —10 
dBm,  The  balance  stayed  good  over  a  wide 
range  of  temperatures.  Note  that  the  carrier 
voltages  must  be  unequal  for  best  balance; 
in  the  circuit  of  Fig.  1  the  audio  was  applied 
as  equal  voltages  and  there  was  some  audio 
on  the  output. 

Based  on  the  "model"  balanced  modulator 
of  Fig,  1?  the  proposed  5.5  MHz  SSB  bal- 
anced modulator  in  Fig,  2  using  a  3N126 
should  work  quite  well, 

,  .  .  WIOOP 


Rube  Goldberg 
would  have 

liked  this 
piggy-back 

arrangement... 


but  for  professional  results  you  need 

new  VIEWFINDER  CAMERA 


Write  for  the  GBC's  catalog  —  an  encyclo- 
pedia of  equipment  in  the  CCTV  field.  . .  . 


(Ammca  CoAp, 


Just  look!  On  the  left  you  see  GBC's  re- 
volutionary breakthrough  — the  VF-301 
closed  circuit  television  camera.  Now, 
economy  priced  at  less  than  $560 
Distributor  Cost.  On  this  viewfinder 
camera  you  can  see  the  picture  ex- 
actly as  it  will  be  transmitted  to  your 
monitor  or  as  your  video  tape  recorder 
will  play  it  back. 

You  don't  have  to  build  a  makeshift 
contraption  such  as  you  see  above  . .  . 
a  television  set  piggybacked  on  a  TV 

camera. 

With  the  VF-301  you  keep  your  eye 
on  the  action.  You  never  miss  a  shot, 
you  never  lose  the  continuity.  You  get 
professional  results  every  time. 

89  Franklin  St.,  New  York,  N.Y.  10013 
Phone:  WOrth  6-5412 
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Getting  to  Know  Your  Receiver 


Modern  receivers  are  wonderful!  They 
are  full  of  dials,  knobs,  switches,  and  all 
kinds  of  goodies.  Typically,  the  amateur 
goes  to  the  local  ham  haberdashery,  pays 
his  $400  or  so,  and  takes  the  receiver  home 
with  great  pride.  He  then  proceeds  to  plug 
it  in,  set  the  rf  gain  wide  open,  the  band- 
pass on  2,5  or  so,  switch  on  the  AVC  and 
the  product  detector,  and  from  that  day 
forward  the  only  adjustments  are  made  in 
the  audio  gain  and  the  tuning  diaL 

If  this  was  what  the  designer /manufac- 
turer had  in  mind  he  would  have  pre-set  all 
these  controls  and  saved  a  lot  of  headaches 
in  the  manufacture  of  the  receiver,  Each  of 
these  controls  has  a  purpose.  Learning  to 
use  them  effectively  can  make  your  hours  on 
the  air  a  pleasure.  Ignoring  them  can  lead 
to  all  kinds  of  discomfort.  Let's  take  a  case 
in  point. 

Let's  say  you  call  a  CQ  and  are  answered 
by  a  station  who  has  a  strong  signal.  Skip 
conditions  are  good,  the  band  is  open,  and 
after  the  usual  amenities  he  tells  you  he 
has  a  new  rig  on  the  air  and  would  like  you 
to  give  him  a  critical  report  on  his  strength, 
the  width  of  his  signal,  and  suppression  of 
the  unwanted  sideband.  Here  is  your  golden 
opportunity.  You  are  sitting  with  the  ulti- 
mate in  receivers  and  feel  confident  that  you 
can  really  show  off,  You  check  his  S-meter 
reading  .  -  .  great,  he  is  30  dB  over  9,  You 
tune  to  the  sides  and  discover  he  is  about 
10  kHz  wide  •  .  .  hmm,  that's  pretty  broad. 
You  switch  to  the  other  sideband  and  find 
his  suppression  leaves  much  to  be  desired. 
So,  since  he  asked  you  for  a  critical  report, 
you  are  completely  honest  with  him  and  tell 
him  all  these  good  things  about  how  his 
signal  really  isn't  too  great 

Granted,  it  is  possible  that  he  really  does 
have  a  bad  signal  But,  you  might  very  well 
have  ruined  his  day  by  giving  a  faulty  re- 
port when  your  receiver  was  to  blame*  Let's 
rephrase  that  ,  ,  .  you  may  have  been  at 
fault  by  poor  operation  of  a  fine  receiver. 

Let's   recap   the  report.   We  won't   argue 


with  the  S-meter  reading,  although  this  is 
strictly  relative.  Three  receivers,  even  the 
same  make  and  model,  can  easily  give  three 
different  S-meter  readings.  Your  meter  said 
he  was  30  dB  over  S-9.  Any  way  you  look 
at  it,  this  is  a  strong  signal.  This  kind  of 
signal,  especially  on  20  meters  when  con- 
ditions are  good,  can  overload  the  front  end 
of  any  sensitive  receiver*  Now,  we  have  to 
question  the  10  kHz  report  of  bandwidth. 
Was  he  really  10  kHz  wide,  or  was  your  rf 
gain  open  to  such  a  degree  that  your  re- 
ceiver couldn't  accept  this  strong  signal  and 
reflected  a  broadness  which  really  didn't 
exist?  Is  it  possible  that  by  backing  down  on 
the  rf  gain  (not  enough  to  disable  the  S- 
meter)  you  would  have  reached  a  comfort- 
able listening  level,  still  have  come  out  with 
the  30  over  9  report,  and  found  he  was  well 
within  the  limits  of  broadness?  It's  not  onlv 
possible,  it's  even  highly  probable*  But  think 
about  the  poor  guy  on  the  other  end.  Here 
you  sit  with  a  Pfluggenhoffer  600  receiver, 
which  is  considered  to  be  the  best  on  the 
market,  and  you  give  him  a  bad  report.  He 
may  accept  the  fact  that  he  is  broad  and 
turn  his  audio  gain  down  to  a  degree  where 
he  may  never  make  another  contact- 
Now,  how  about  that  report  of  unwanted 
sideband  suppression?  Your  AVC  was  on, 
wasn't  it?  One  of  the  functions  of  the  AVC 
is  to  make  the  most  of  a  weak  signal.  Un- 
less his  unwanted  sideband  is  remarkably 
suppressed,  your  AVC  is  going  to  pick  it  up 
and  boost  it  as  much  as  possible  to  make 
it  readable.  Bet  you  hadn't  thought  about 
that.  Your  AVC  doesn't  know  that  this  is 
an  unwanted  signal.  Before  trying  to  give  a 
report  on  sideband  suppression,  it  is  neces- 
sary to  disable  the  AVC  of  your  receiver 
or  you  are  going  to  give  out  a  false  report 
The  poor  ham  on  the  other  end  is  liable  to 
spend  days  trying  to  suppress  the  unwanted 
sideband,  when  in  reality  he  was  doing  fine 
all  along. 

Another   case  in  point.   There  is   another 
ham    who   lives   just    two    blocks    southwest 
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•  MONITORS  TRANSMITTER'S  RF  OUTPUT 
WITHOUT  ANY  CONNECTING  WIRES 

•  TRANSISTORIZED  •  KIT  OR  WIRED 

•  BUILT-IN   SPEAKER  •  LOW  COST 

Model  OM  is  a  combination  code  practice  oscillator 
and  CW.  monitor.  It  monitors  the  transmitter's  RF 
output  WITHOUT  any  connection  to  the  transmitter. 
It  may  be  used  with  any  ham  transmitter  or  trans- 
ceiver. There  is  a  tone  control  and  headphone  jack 
on  the  front  panel.  Model  OM  contains  2  transistors 
and  4  diodes.  Size  6"  x  2"  x  2". 

Model  OMK KIT  FORM  $9.95 

Model  OM    Wired  and  Tested 12.50 

Model  OCPK KIT ...Code  Practice 

oscillator  only  (NO  MONITOR) 7.95 

Model  OCPW    Wired Code  Practice 

oscillator  only  (NO  MONITOR) 10.50 


Model  OM 


AMECO  EQUIPMENT  CORP. 

Div.  of  Aerotron,  Inc. 
RALEIGH.   NORTH  CAROLINA   27608.  P.O.BOX   6527 


frcm  you  and  when  he  is  on,  you  might  as 
well  watch  TV  for  all  the  pleasure  you  will 
get  from  ham  radio.  Usually  this  situation 
leads  to  animosity  (to  say  the  least)  and  the 
definite  increase  in  the  number  of  anglo- 
saxon  obscenities  which  sneak  into  your 
vocabulary.  I  will  admit  that  if  he  has  a 
schedule  on  14,280  with  someone  who  is  in 
the  North-East,  and  you  have  a  schedule  on 
14*285  with  a  station  in  the  South- West, 
you  have  a  problem.  Your  beams  are  going 
to  be  aimed  directly  at  each  other,  and  there 
isn't  anything  you  can  do  except  take  turns 
calling  and  listening  until  you  establish  con- 
tact and  then  get  as  far  from  each  other  on 
the  band  as  you  can.  However,  if  you  are 
engaged  in  just  hamming  and  it  makes  no 
difference  to  whom  you  talk,  you  can  no 
doubt  get  along  fine.  I've  known  hams  in  the 
same  block  who  managed  to  work  well  by 
efficient  use  of  their  receivers,  I  did  it  for 
several  years. 

This  requires  tact,  diplomacy,  and  know- 
ing how  to  use  your  receiver-  You  will  both 
have  to  put  your  heads  together  and  cooper- 
ate, but  it  can  be  done.  Let's  assume  he  was 


on  the  air  first  and  is  on  14,280,  At  best  you 
are  going  to  have  to  get  25  kHz  away  from 
him.  So,  you  move  up  or  down  as  you 
choose.  Listen  to  see  who  he  is  working.  If 
he  is  in  QSO  with  a  station  located  to  the 
North-East,  turn  your  beam  (I  do  hope  you 
have  one)  so  that  it's  null  point  will  cut 
him  out  as  much  as  possible-  Now,  cut  your 
rf  gain  until  he  drops  out  of  the  picture  and 
rather  than  calling  CQ  (where  you  might 
be  answered  by  a  weak  station)  look  for 
someone  to  talk  with  who  has  a  signal  which 
is  strong  enough  to  get  through  to  you;  and 
begin  a  QSO.  Chances  are  you  will  block 
your  neighbor's  receiver  until  he  realizes 
what  is  going  on,  but  then  he  can  take  the 
same  measures  and  continue  his  QSO  in 
reasonable   comfort. 

Far  too  many  of  the  complaints  we  hear 
about  QRM  and  splatter  are  really  the  fault 
of  the  ham's  own  inability  to  know  his  re- 
ceiver and  it*s  capabilities.  Learn  what  all 
those  knobs  and  switches  do,  and  if  you  still 
leave  your  receiver  wide  open  for  the  "Sun- 
day Punch'*,  you  have  no  one  to  blame  but 
yourself.  .  .  .  W0HJL 
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The  Silent  Shepherd 


"For  heaven's  sake,  you're  not  going  out 
there  now,  are  you?!  Why,  it's  the  middle 
of  the  night!"  Martha's  sharp  voice  knifed 
through  the  dark  bedroom.  Al  pulled  on 
his  bathrobe  and  reached  for  his  slippers. 
He  braced  himself  for  the  onslaught  he 
knew  was  coming. 

"Don't  you  get  enough  on  weekends?? 
Do  you  have  to  listen  to  that  gibberish  all 
night,  too?" 

Al  paused  in  the  doorway.  He  spoke 
soothingly,  as  though  to  a  petulant  child. 
"I  know  it's  late,  but  I'm  restless.  Ill  listen 
around  the  bands  a  while  .  .  ,  it'll  relax  me 
and  it  won't  bother  you  .  ■  ,  I'll  keep  the 
door  closed*  Go  to  sleep  now,  honey,  I'll 
be  back  soon". 

Martha  jerked  the  bed  covers  up  around 
her  ears  and  turned  her  head  to  the  wall 

Pensive,  Al  headed  for  the  garage  where 
his  equipment  waited  like  a  buried  treasure 
•  .  .  a  source  of  comfort  and  satisfaction 
.  ,  .  even  a  refuge  sometimes.  He  longed 
for  Martha's  acceptance  of  his  hobby;  not 
necessarily  her  partaking  of  it,  but  at  least 
a  tacit  approval  "Although,  maybe  I  do 
spend  a  lot  of  time  out  here",  he  admitted 
ruefully.  A  deep  sigh  escaped  him,  "Well, 
I'll  make  it  a  short  session  tonight;  no  use 
aggravating  her   any  more   than   necessary." 

He  threw  the  master  switch  by  the  door, 
and  felt  a  surge  of  pride  as  the  powerful 
gear  sprang  to  life.  He  loved  these  squat 
boxes,  warm  and  alive  with  promise.  He 
thrilled  anew  when  he  heard  them  purr 
with  contentment  as  power  coursed  through 


their  wire  veins.  He  followed  anxiously  their 
every  heartbeat,  revealed  by  the  swinging 
needles  in  their  opaque  windows;  and  he 
basked  under  the  bright  gaze  of  the  tiny 
green  and  red  eyes  on  their  flat  faces. 
Stationed  on  the  roof,  the  multi-fingered  an- 
tenna clawed  at  the  sky,  gathering  in  radio 
waves  like  a  giant  hand  sweeping  crumbs 
from  a  table. 

He  settled  himself  at  the  glass-topped 
desk,  slipped  the  headphones  down  over  his 
ears  and  spun  the  vernier  dial  on  the  re- 
ceiver. Signals  were  thinly  scattered  be- 
tween static  crashes. 

"Damn",  he  thought.  "Just  when  I  feel 
like  ragchewing,  either  the  skip  is  wrong, 
the  band  is  out,  or  nobody  is  up".  He  spun 
the  knob  the  other  way,  and  heard  the 
flash  of  a  faint  voice;  oriental  music  waver- 
ing through  from  the  Pacific  area;  and  the 
regular  pulsing  of  the  electric  blanket  in 
the  house.  "Have  to  make  a  filter  to  eliminate 
that",  he  reminded  himself. 

Suddenly  he  stiffened.  What  was  it  he 
had  sliced  across?  MAYDAY!  Good  Lord, 
was  it?  MAYDAY? 

Swiftly,  every  nerve  alerted,  he  backtracked. 
He  pulled  the  needle  cautiously  along  the 
dial,  delicately  probing  for  his  quarry.  Had 
he  imagined  it?  Could  he  find  it  again? 
"Keep  calling",  he  urged  silently,  "Don't 
give  up!  I'll  find  you,  only  don't  stop  call* 
ing! 

There  it  was  again!  Mayday!  Delicately  he 
rocked  the  knob  across  the  spot  until  it  was 
dead-centered.  Then  he  zeroed  his  VFO  on 
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it,  and  crossed  his  fingers  for  luck.  The 
voice  vanish ed.  The  static  had  engulfed  it 
like  a  turbulent  wave  sweeping  over  a  bit 
of  seaweed, 

He  threw  on  the  transmitter  switch, 
grabbed   up  the  mike  and  began  calling. 

"Q  R  Zed  the  station  calling  Mayday. 
Q  R  Zed?  This  W6JFD,  Vallejo.  Over'", 

As  he  waited,  he  licked  his  lips  and  tasted 
gait  Then  it  came,  haltingly. 

"W6JFD  .  .  ,  .  K6VLE  Mobile  .  .  .  . 
How  copy?" 

"Not  solid,  but  think  I  can  pull  you 
through.    What's    your    problem?    Break", 

"Hurt  .  .  .  .  been  trying  hours  .  ,  .  .  raise 
somebody  •:...**  Labored  breathing  punc- 
tuated the  rambling  answer,  ".  .  ,  my  car 
and  when  .  .  ,  .  when  .  .  .  .  woke  up  .  ,  .  . 
down  here  ,  .  ,  canyon  .  .  .  ,  legs  pinned 
under  boulder  -  .  .  and  door  frame  ,  .  . 
can't  pull  free  .  -  .  >  real  mess  .  ,  ,  .  help 
me?" 

Al   detected   growing  panic   in  the  voice. 
What's    your    exact    location?    Break". 
Don't  know  .  ,  .  never  here  before  .  .  f 

Despair  spanned  the  gap  and  crept  into 
Al,  too.  He  must  learn  more,  and  fast.  The 
man  thought  he  was  four  or  five  miles  from 
the  junction.  Which  junction?  Laguria  Road 
and  Highway  80;  Near  what  city?  East  of 
San  Diego.  As  he  faltered,  Al  patiently 
prodded  him  on. 

His  headlights  were  smashed,  he  said. 
Flashlight?  Yes,  but  couldn't  reach  it.  No, 
the  horn  hadn't  worked  for  months*  Land- 
marks? He  seemed  to  remember  crossing 
a  bridge  just  before  .  .  ,  ,  - 

Finally  the  delays  between  his  words 
lengthened  ominously,  and  he  moaned, 
"Can't  think  more  .   .   .  pain's  bad  ,   .   ," 

Al  forced  himself  to  speak  casually,  "Hold 
on.  I'll  cut  out  here,  and  send  some  blind 
calls.  See  if  I  can  raise  somebody  closer 
to  you,  Six  hundred  miles  is  a  long  haul; 
maybe   we    can   trim    the   odds.    Stand   by". 

With  deftness  and  speed,  Al  set  to  work, 
calling  and  listening.  Calling  and  listening. 
Finally  he  conceded  defeat 

"Sorry,  buddy.  No  luck  there.  HowVe 
you  feeling  now?  Over". 

There  was  no  reply.  The  distant  trans- 
mitter, however,  appeared  to  be  operative. 
Its  electronic  stream  buoyed  the  needle  on 
Al's  meter,  marking  the  place  on  that 
turbulent  sea  of  sound  where  the  voice  had 
died. 

Now  the  odds  had  shifted.   Rescue  could 


be  seriously  delayed.  The  ugly  threat  of 
gangrene  insinuated  itself  into  his  mind. 
He  recalled  isolated  battlefields  and  fallen 
men;  bloodless  limbs  and  lurking  rot.  Ap- 
prehension spurred  his  thinking  as  he  con- 
ceived intricate  solutions  that  dissolved  un- 
der the  pressure  of  practicality* 

He  fumbled  absently  for  a  cigarette.  Then 
he  knew.  Rapidly  he  dialed  Highway  Patrol 
headquarters  and  outlined  his  plan  to  the 
police  dispatcher. 

Now  he  could  do  nothing  more,  but  wras 
reluctant  to  leave  his  post.  Maybe  he  would 
come  to  know  if  the  man  was  found.  With 
sightless  eyes  probing  a  dark  canyon,  may- 
be he  could  somehow  know. 

He  remained  at  the  dimly  lit  operating 
desk,  head  lowered*  slowly  doodling  along 
the  margins  of  the  logbook.  Outside  in  the 
sleeping  streets,  a  dog  howled  its  loneliness. 

He  did  not  know  how  long  he  had  sat 
there,  when  the  receiver  abruptly  sprang  to 
life*  His  head  snapped  up  as  a  voice  cried, 
"Here  he  isl  Over  here!  Let's  have  those 
lights  over  this  way  more!" 

Loud  shouts  and  crashes  displaced  the 
stillness  he  had  been  monitoring. 

"Easy  there  ....  easy  ....  lift  him 
up  easy". 

Al  was  jubilant.  He  sat  transfixed  as  he 
visualized  the  scene  performed  by  actors 
unaware  of  their  audience.  Finally  the  din 
abated,  then  faded  completely  as  evidently 
the  men  bore  their  burden  up  the  canyon 
wall. 

Al  pushed  back  his  chair,  and,  with  hands 
clasped  behind  his  head,  arched  backwards 
in  a  tingling  stretch.  Yawning  widely,  he 
rose  and  leaned  forward  to  switch  off  the 
receiver.  He  paused  midway,  Two  stragglers, 
apparently,  spoke. 

"You  can  chalk  this  one  up  to  you  public 
utility  boys!  Those  portable  field  strength 
meters  sure  came  in  handy". 

"Yeah.  Lucky  this  guy's  transmitter  gave 
us  a  steady  note  to  home  in  on;  what's 
rough  is  trying  to  trace  some  erratic  appli- 
ance that's  tearing  up  all  the  TV  sets  in 
the  neighborhood!" 

"What  I  can't  figure  is  who  sucked  you 
guys   in   on    this   deal   in   the   first   place?" 

"Well,  all  I  know's  the  Patrol  rousted  me 
outa  bed  and  says  get  all  my  gear  together 
.  ,  .  and  something  about  some  amateur 
radio  operator  around  San  Francisco  hearing 
this  guy's  call  for  help,  and  .  .  .  ." 

"Jeez,   you  mean   some   guy   six   hundred 
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miles  away  ..,.?" 

The  disbelief  in  the  question  made  Al 
laugh  aloud,  while  the  voices  slowly  dimmed 
and  finally  merged  into  the  ether  from 
whence  they  had  sprung. 

This  was  one  time,  he  reflected,  where 
a  mobile  rig  really  paid  off  *  ,  ,  ,  wonder 
what  kind  it  was  .  .  *  .  it  put  out  a  pretty 
good  signal.  Maybe  someday  he  would  have 
one— Martha  might  even  get  a  kick  out  of 
it,  especially  on  long  trips. 

His  reverie  was  shattered  by  the  metallic 
jangle  of  the  telephone. 

An  amiable  police  reporter  requested  more 
details  of  the  incident.  How  long  had  Al 
had  this  hobby?  Did  he  know  the  other 
man  involved  tonight?  Would  he  mind  if 
the  local  papers  ran  the  story?  Al  hesitated. 
He  hadn't  anticipated  publicity.  In  the  end, 
he  capitulated,  with  one  reservation:  "Re- 
member, now,  none  of  this  *big  hero*  stuff!n 


Clearing  the  desk  top,  he  looked  forward 
to  getting  back  to  Martha  so  she  could  share 
his  elation. 

She  woke  on  his  arrival,  and  struggled 
up  onto  one  elbow, 

"It's  about  time  you  got  to  bed!  Staying 
up  'til  all  hours  with  that  silly  radio  stuff. 
Honestly,  sometimes  I  swear  I  just  don't 
understand  vou!" 

0 

He  knew  a  sudden  tiredness.  Mutely  the 
golden  moment  fled. 

He  lowered  his  head  to  the  pillow  and 
closed  his  eyes.  Tonight  his  life  had  been 
briefly  entwined  with  that  of  a  stranger, 
and  the  union  had  borne  sweet  fruit.  This 
would  always  be  his  secret  glory*  Pleasure 
warmed  him. 

Gently,  he  said,  "Go  back  to  sleep, 
Martha". 

.   .    .   W60QY 


Your  Station  Log 
A  Legal  Document 


A  radio  newcomer  asked  the  other  day, 
"What  evidence  do  I  have  that  Tm  bonafide 
when  my  license  is  at  the  FCC  for  modifi- 
cation or  renewal?  I  understand  a  photostat 
is  not  acceptable  evidence  for  operating  an- 
other station  in  the  absence  of  the  original 
license/*  The  answer  lies  in  that  most  im- 
portant record,  your  station  log. 

Whenever  your  license  leaves  your  posses- 
sion for  any  reason,  a  written  statement  con- 
cerning its  whereabouts  should  be  placed  in 
your  log.  This  notation  should  include  the 
date  and  where  it  was  sent  as  well  as  its 
current  expiration  date.  Should  the  Radio 
Inspector  visit  your  station,  this  is  valid  evi- 
dence to  him  (since  your  log  states  it  is  accu- 
rate to  your  best  ability  unless  proven  other- 
wise) that  you  hold  a  valid  license.  This  log 
item  offers  you  additional  protection  as  well, 
If  your  license  was  sent  to  the  FCC  prior  to 
its  expiration  date,  you  can  continue  amateur 
operation  after  its  expiration  pending  the 
return  of  the  new  document  from  the  FCC, 
These  few  words  in  your  log  offer  you  a 
world  of  protection. 

Similar  to  a  ship's  log,  also  a  federal  re- 
quirement, your  station  log  is  a  chronological 
record  of  the  station  activity.  At  a  govern- 
ment hearing  or  court  action,  a  subpoena 
can  be  issued  for  its  appearance  as  evidence 
(people's  exhibit)    in  the  case  on  the  part  of 


the  prosecution.  Unless  proven  in  error, 
your  log  is  accepted  as  legal  evidence  that 
you  were  on  the  air  at  the  time  stated  and 
in  contact  with  a  particular  station  for  a 
specific  period  of  time  on  a  certain  frequency 
band  and  mode.  This  is  not  testimony;  it's 
written  in  black  and  white  on  paper  and 
very  convincing  to  any  jury. 

Don't  overlook  the  fact  that  your  log  can 
contain  other  personal  information  concern- 
ing your  station  for  future  reference.  Such 
information  can  take  many  forms: 

1.  When  you  put  up  that  new  beam;  its 
SWR,  etc. 

2.  When  and  what  tubes  {or  transistors, 
or  other  components)  you  placed  in  the 
rig. 

3.  A  record  of  QSL's  received-sent,  WAS 
or  DXCC, 

4.  Notes  regarding  skeds,  nets,  originated 
message  numbers,  etc, 

5.  If  mobile,  where  you  were;  rig  mainte- 
nance and  last  tune-up, 

8,  Manv  more. 

Yes,  your  station  log  is  a  most  important 
legal  document  and  deserves  your  careful 
consideration  at  all  times.  Keep  it  right  up  to 
the  minute  to  the  best  of  your  ability, 

.  ,  .  George  W.  Tracy,  W2EFU 

Reprinted  by  courtesy  of  SARA  NEWS,  The  Schsiiec- 
tady   Amateur    Radio    Association,    New    York, 
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Miss  Cheryl  Korot  WB6QOT 

8558  Saloma  Avenue 

Panorama  City,  California  91402 


Torticollis  and  all  that  Jazz 


Being  a  YL  can  be  frustrating,  and  at  times,  a  pain  in  the 
neck. 


If  you  look  for  "torticollis  in  a  dictionary, 
you  will  see  that  it  is  defined  as,  "An  afflic- 
tion causing  twisting  of  the  neck  and  an  un- 
natural position  of  the  head'*.  Translate  that 
verbiose  passage  into  everyday  English,  and 
you'll  find  that  it  means,  "a  pain  in  the  neck7'. 

I've  been  a  ham  for  over  a  year,  now, 
I  graduated  from  Novice  to  General;  I  went 
from  a  simple  novice  rig  to  an  advanced  (?) 
general  one,  and  I  have  perforated  the  wall 
of  my  ham  shack  with  tiny  thumbtack-sized 
holes— guess  what  they're  for.  But  in  all  my 
time  as  a  ham,  I  don't  think  that  I  have 
given  many  torticollis,  and  I  haven't  suffered 
from  that  affliction  to  any  great  extent  (other 
than  the  pains  caused  by  fruitlessly  calling 
CQ  for  hours  at  length).  In  fact,  every 
moment  of  my  ham  career  has  been  a  sheer 
delight, 

That  statement  isn't  quite  truthful,  though. 
While  I've  undergone  no  great  trials  and 
tribulations  during  this  time  (other  than  the 
loss  of  nails  on  the  way  to  the  FCC  office), 
Tve  had  a  few  experiences  that  no  OM  has 
ever  had. 

When  I  first  got  my  ticket  in  August  of 
1965,  we  were  living  in  an  apartment.  I  did 
not  have  a  transmitter,  and  the  owners  of 
the  building  were  very  unfriendly  to  my 
cause.  As  I  sat  by  my  faithful  SX110,  staring 
at  that  piece  of  paper  that  declared  to  one 
and  all  that  I  was  WN6QOT,  I  vowed  that 
I  would  get  on  the  air  just  the  same. 

1  did— two  months  later* 

After  we  moved  into  a  house,  plans  were 


made  concerning  my  on-the-air  debut.  A 
friendly  local  ham,  from  whom  I  purchased 
my  rig,  and  who  helped  me  immeasurably 
in  the  months  to  come,  aided  me  in  erecting 
a  skyhook.  It  was  an  inverted  vee  for  forty 
meters,  on  a  ten-foot  pole  on  our  roof.  That 
antenna  is  still  up  there,  but  now  it  shares 
the  pole  with  two  other  inverted  vees— one 
for  20  and  one  for  15  meters. 

To  get  back  to  the  narrative  .  .  ■  finally, 
all  was  in  place.  I  listened  around,  called  a 
few  CQ's,  but  did  not  get  any  replies.  Then 
I  heard  a  station  calling  CQ  on  my  crystal 
frequency,  I  threw  the  knife  switch  to  trans- 
mit, called  him,  and  he  came  back.  His  call 
was  WN6PVF,  his  name  was  Don,  and  it 
was  the  most  exciting  QSO  I  ever  made. 

The  next  day,  I  arose  bright  and  early  to 
try  to  work  a  few  stations.  I  tried  a  call.  No 
reply.  Another  call.  Ditto.  Five  hours  and 
fifty  tries  later,  I  happened  to  look  very 
closely  at  the  knife  switch,  and  found  that  a 
lead  had  been  loose. 

Technical  boo-boos,  though,  are  common. 
Almost  everybody  has  them,  But  the  things 
which  cause  the  most  torticollis  are  of  a 
different  nature.  Are  they  different! 

As  a  novice,  working  only  CW^  I  was 
called  "OM"  at  every  turn.  A  typical  opener 
on  the  part  of  the  other  party  would  be  "GE 
OM,"  Some  of  the  more  persistent  chaps 
punctuated  almost  everv  statement  with  an 
"OM".  "UR  RST  579  OM"  "QTH  PODUNK 
OM  BT  NAME  CHUCK  OM  SO  HW  CPY 
OM?"  etc.   Majority  rules,  but  when  you're 
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in  the  minority,  this  thing  gets  pretty  wear- 
ing. 

For  the  first  few  times,  I  just  gritted  my 
teeth,  waiting  to  say,  "NAME  HR  IS 
CHERYL  CHERYL  ES  IM  A  YL  YL  YL/' 
I  wondered  if  any  of  those  who  insisted  upon 
the  use  of  OM  and  found  out  that  the  "OM" 
with  whom  they  were  conversing  was  a  YL 
ever  felt  the  least  bit  chagrined. 

Speaking  of  YLs  and  OMs^  I  was  in  QSO 
with  a  WN6  whose  name  was  Pat,  Having  a 
particularly  acute  case  of  foot-in-mouth  dis- 
ease that  day,  I  remarked  brightly,  "It's  so 
nice  to  meet  another  YL  on  the  air/*  I  chat- 
tered gaily  on  about  how  there  were  so  few 
of  us,  and  I  inquired  of  my  erstwhile  friend 
when  she  had  received  her  ticket  and  how 
she  had  become  interested  in  hamming,  I 
turned  it  back,  received  hasty  73s  and  an 
SK.  After  this,  I  looked  that  WN6  up  in  the 
Callbook.  Woe  unto  me  when  I  discovered 
that  his  name  was  Patrick! 

All  this  time,  I  had  been  studying  fever- 
ishly for  my  general.  My  parents  and  friends 
wondered  where  I  disappeared  to  every 
night,  carrying  those  thick  books.  Closeting 
myself  in  the  shack  with  the  Radio  Amateurs 
Handbook,  I  pondered  the  difference  be- 
tween a  Class  AB1  and  a  Class  AB2  amplifi- 
er, W1AW  was  my  best  friend  during  this 
period,  as  it  whispered  sweet  dahdahdidah 
dididit  dahs  in  my  ear. 

At  last,  the  test-taking  time  came.  I  was 
fairly  sure  that  I  would  pass  the  code,  but 
I  wasn't  certain  at  all  about  the  theory,  I 
walked  into  the  office,  filled  out  the  forms, 
paid  the  four  dollars.  Then  the  announce- 
ment came  that  the  code  test  was  to  start. 
Pencil  in  hand,  I  waited.  Say,  this  wasn't  too 
bad  I  Then  I  found  out  that  I  had  passed. 
Next  came  the  sending—passed  again!  Now 
the  biggest  hurdle  was  approaching— the 
theory.  Old  trepidation  in  person,  that  was 
me!  I  managed  to  pass,  though,  and  I  prac- 
tically danced  all  the  way  home! 

Now  the  long  wait  for  the  ticket  to  arrive. 
Time  for  rig-looking,  along  with  some  ham 
friends.  With  their  aid,  I  managed  to  buy  a 
used  HT37  in  mint  condition,  and  the  wait 
went  on, 

The  ticket  finally  came  on  January  29, 
1966.  Now  I  could  see  what  phone  operation 
was  like!  At  least,  no  one  would  think  that 
I  was  an  OM  using  that  mode. 

That's  what  I  thought. 

I  happen  to  have  an  alto  voice,  which 
means  that,  on  sideband,  some  do  not  know 


to  which  sex  I  belong.  This  presented  prob- 
lems, to  say  the  least.  For  instance,  there  was 
that  QSO  with  a  W6,  "Good  evening,  old 
man,  (I  felt  safe  in  saying  that,  since  I  could 
tell  by  his  voice.)  You're  Q5,  S8  here  in  Pano- 
rama City,  about  eighteen  miles  north  of  LA, 
Name  here  is  Cheryl,  C-H-E-R-Y-L.  So  how 
copy?"  I  felt  sure  that  my  name  and  voice 
indicated  that  I  was  a  YL* 

Back  he  came.  "Good  evening,  Cheryl. 
You're  Q5,  S7  here  in  such  and  such,  Name 
here  is  (I  can't  remember  it  now,  but  for  the 
sake  of  argument,  let's  say  it  is)  Fred/'  A 
pause.  "So  back  to  you,  and,  uh,  by  the 
way,  are  you  a  boy  or  a  girl?" 

Well,  I  informed  him  of  my  gender.  When 
he  came  back,  he  said,  "I  wasn't  sure  be- 
cause there  are  quite  a  few*  boys  whose 
voices  are  changing,  and  I  couldn't  quite  tell 
what  you  were." 

That's  true,  but  *  ,  .  A  boy  named 
Cheryl? 

What  next?  Well,  as  time  went  on,  this 
episode  was  repeated  quite  a  few  times  on 
phone,  and  as  for  CW  .  .  -  you  are  male 
until  proven  female.  I  was,  and  am,  there- 
fore, in  the  habit  of  saying,  "Name  is  Cheryl, 
Cheryl,  and  I  am  a  YL  YL/*  Even  so,  a  few 
fellows  ask  me  to  repeat  my  name.  I  guess 
they  can't  believe  their  ears. 

I  was  advancing  in  my  ham  career.  Now 
on  40,  15,  and  20,  and  with  a  Drake  2B  (I 
had  traded  in  my  trusty  3X110  and  a  fifty 
dollar  gift  certificate  won  at  a  local  ham- 
f est ) ,  I  was  busy  ragche wing,  trying  to  DX, 
and  dipping  into  construction. 

About  DX  .  .  ,  considering  the  antennas, 
I  have  not  done  too  badly,  17  countries  and 
44  states  worked— not  a  record,  but  I've  had 
a  lot  of  fun  doing  it. 

Remind  me  to  think  of  that  while  in  the 
process  of  trying  to  make  myself  heard  in  a 
pileup  of  kilowatts  on  20  SSB! 

Seriously,  though,  my  first  love  in  ham- 
ming is  ragchewing,  and  it's  all  the  more  in- 
teresting when  it  is  with  someone  out  of  the 
immediate  area,  though  I  enjoy  yakking  with 
the  locals,  too.  I  despise  rubberstamp  QSOs, 
but,  contrary  to  the  theories  of  a  few  hams 
whose  articles  I've  read,  most  hams  are  not 
tongue-tied  idiots  with  nothing  to  say  be- 
yound,  "RST  .  .  .  QTH  .  .  .  NAME  .  . 
RIG  .  .  .  WX  .  .  .  73  ES  CUL  .  .  .  SK*\ 
Most  hams— most  people,  for  that  matter— are 
interesting  to  talk  to,  and  have  a  lot  to  say. 

To  get  back  to  the  subject  of  QSOs,  I  have 
been  a  great  disappointment  to  many.   I'm 
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speaking  of  those  fellows;  stationed  on  some 
lonely  island,  who  haven't  seen  a  girl  or  even 
heard  a  feminine  voice  for  months.  Take, 
for  example,  a  certain  KL7  who  worked  me 
once.  We  were  talking  and  he  mentioned  the 
fact  that  he  was  on  a  solitary  island.  He  then 
asked  how  old  I  was,  "How  old  do  you  think 
I  am?"  I  shot  back,  "About  sixteen  or  seven- 
teen/* was  his  reply.  This  was  flattering, 
and  maybe  I  should  have  let  him  think  that, 
but  I  decided  to  tell  him  the  truth.  Imagine 
the  look  on  the  poor  fellow's  face  when  he 
found  out  that  the  YL  he  was  talking  to  was 
only  thirteen  vears  old! 

That  reminds  me  of  another  incident  which 
took  place  shortly  after  I  first  got  my  general 
I  contacted  a  WA7  who  was  maritime  mo- 
bile at  the  time.  He  mentioned  that  he  was 
about  six  hundred  miles  off  the  coast  of 
California,  and  that  he  would  be  docking  in 
a  few  days  at  Los  Angeles.  He  said  that  he 
might  pop  down  and  visit  me,  I  thought  he 
was  joking,  but  I  hadn't  told  him  my  age, 
either. 

About  four  davs  later,  there  came  a  knock 
at  our  front  door.  My  father  got  up  to 
answer  it*  I  was  standing  in  the  hallway,  so 
I  clearly  heard  the  conversation  that  ensued* 
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Tes?"  said  my  father, 
Tm    Don,    WA7XXX,    maritime    mobile. 
Is  Cheryl  here?" 

"Just  a  minute."  Daddy  walked  down 
the  hall  Finally,  drawing  near,  he  said, 
"There's  a  boy  here  who  says  .  ,   ,  " 

"I  know;  I  heard/* 

In  the  meantime,  my  mother  had  invited 
him  in.  Here  he  was  now,  walking  toward 
the  shack,  "Cheryl?"  he  inquired  question- 
tngly,  I  nodded,  and  he  walked  into  the  ham 
shack  in  silence, 

I  didn't  have  to  imagine  the  look  of 
shocked  surprise  on  that  young  man's  face— 
I  saw  it! 

Hamming  hasn't  held  too  many  other  lit- 
tle incidents  recently*  Going  to  the  local 
radio  clubs,  checking  the  rigs  over,  replac- 
ing a  few  tubes  and  fuses,  working  my  first 
European,  a  UA— quite  a  feat  for  me!  Learn- 
ing more  about  electronics,  trying  to  build 
a  few  things,  and  just  enjoying  the  hobby 
in  general. 

Learning  about  the  technical  aspect  of 
hamming  has  interest  for  me  too,  I  think 
1*11  try  some  RTTY,  and  who  knows,  maybe 
even  ATV, 

Maybe  then  they'll  know  tohat  I  am! 
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Steve   Kati  WB2WIK 
86  Redwood  Road 
Springfield,  New  Jersey 


An  All-Band  Rotatable  Dipole 


Want  an  antenna  with  8  to  10  dB  gain, 
small  dimensions,  all  band  operation,  low 
angle  radiation,  low  SWR,  and  a  low  price? 
No  such  animal 

But,  if  you  11  settle  for  one  with  little  or  no 
gain,  (but  a  good  front-to-side  ratio),  com- 
paratively small  dimensions,  a  fair  radiation 
angle  for  DX  work,  a  good  SWR?  (below 
2:1),  and  a  very  low  price,  this  is  it, 

I  feel  that  no  real  explanation  is  necessary. 
It  is  simply  a  dipole  for  40-10  meter  work; 
on  80  it  can  be  loaded  with  a  little  experi- 
mentation. Get  this  antenna  up  50'  off  the 
ground  on  a  rotator,  and  you Ve  got  it  made. 

The  coils,  Li  and  L2,  are  B&W  #3022 
miniductors,  which  you  should  be  able  to 
grab  for  $1,25  or  so  apiece;  insulators  are 
Johnson  type  65,  selling  for  about  30-35 
cents  apiece.  The  two  16'  elements  are  3a" 
diameter  electrical  thin-wall  tubing,  either 
aluminum  or  steel  conduit.  The  wooden 
support  is  a  2  x  2,  about  6  feet  long  (paint 
it);  the  mast  is  a  TV  mast,  preferably  lead- 
ing to  a  rotor  at  the  bottom. 

Mount  all  of  this  as  shown  in  Fig,  1  and 
that's  it.  The  antenna  should  be  fed  with 
52  or  75  ohm  coax  and  the  coils  tapped  for 
the  lowest  SWR  on  the  preferred  band.  If 
you  tap  them  for  40  (usually  about  10  turns 


onto  the  coil  from  the  element)  the  antenna 
works  fine  on  40  and  15,  and  sometimes 
even  80,  Tap  for  20  (low  end  of  the  band, 
about  1  turn  of  coil;  high  part  of  band,  by- 
pass the  coil  completely)  and  it  works  well 
from  20  through  10,  For  10  meter  opera- 
tion, the  lowest  SWR  will  occur  when  there 
is  no  inductance  at  the  antenna  (bypass  the 
coil). 

You  can  check  the  SWR  while  the  anten- 
na is  still  on  the  ground  if  you  like,  as  very 
little,  including  transmission  line  length,  will 
effect  it  to  any  great  extent  after  it  is 
raised.  The  SWR  on  all  bands  will  be  better 
than  2:1  at  resonance,  and  SWR's  of  1.1:1  at 
resonance  are  not  unusual.  The  SWR  will 
not  go  above  2.5:1  anywhere  in  any  band 
if  the  antenna  is  built  and  installed  correctly. 
An  antenna  tuner  will  provide  nearly  instant 
bandswitching  without  touching  any  taps  and 
a  pi-net  in  the  transmitter  will  also  help. 

Incidentally,  this  antenna  works  quite  well 
on  80  and  75  if  you  experiment  with  the  tap- 
ping on  the  inductor;  which  for  these  bands, 
will  be  near  the  bottom  of  the  coil  (from  the 
element)    for  maximum  inductance. 

The  whole  system  costs  less  than  $10.00, 
not  including  a  rotator,  but  it  really  performs. 

.  .  .  WB2WIK 


TAP   ON  INDUCTOR 


*6'*0" 


WSULATOR  16) 


COAX  tGOES  DOWN  MAST  TO  SMACKJ 


Fig.    I.    Construction    of    the    all    band    rotatable    dipole  for  80  through    10  meters.  When   properly  adjusted 
this  antenna    provides  excellent  results  without  a  large    cash   outlay. 
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"THE  HAM'S  HEAVEN" 

CRABTREES    ELECTRONICS 

PRESENTS  ' 


GALAXY  Vmark  i 


5  BAND  TRANSCEIVER 


NEW 


400  Watts  Power 


6  WAYS  BETTER 
STILL  ONLY  $420 


WE  WANT  YOUR  BUSINESS 

And  we  are  prepared  to  offer  King- 
Size  trade-in  allowances  on  your 
present  gear.  Also,  we  will  give  you 
a  quote  on  any  package  combina- 
tion you  are  looking  for.  The  pack- 
age price  in  this  ad  applies  to  both 
cash  and  charge  orders. 


MONEY  SAVING  PACKAGE 


(DELUXE  MOBILE) 

Galaxy  V  Mark  2 
DC35  12V  DC  Supply... 
CAL35   Calibrator  


Crabtree's  Electronics 
Phone  214—748-5361 


MMB  Mobil  Mount 

DELUXE  Ball  Mount  and  Spring 
with  25'  RG58  and  connector 


Reg.  Price 
....$420.00 

...      99.95 

....      19.95 

....       7.95 

....      16.20 


WRITE  or  CALL  For  Quotes  or 
Trade-in  Allowances 


WEBSTER  WM  WO  Mast  and  Top  Section 

plus  KW  Coils  75  thru  10.. 49.45 

TURNER  350C  Mike  and  Connect  8.25 


MB 


Mobil  Log  Book... 


.50 


CRABTREE'S  ELECTRONICS 

2608  Ross  Ave.,  Dallas,  Texas  75201 

Please  ship  me  the  following: 

□  Mobile  Package  —  $549 

□  Galaxy  V  Mark  2  —  $420 

□  Free  1967  Catalog  with  credit  form 
D  Check  or  Money  Order  attached 


I    REG.  TOTAL  $622.25 

I 
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NAME 


CALL 


ADDRESS. 


COMPLETE 


CITY- 


STATE 
ZIP— 


I 
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Pre-publication  Offer 


THE  NEW 


This   is  the   most  complete   handbook  for  the   DX 
minded  operator  ever  to  be  published. 

Now,  for  the  first  time,  all  that 
DX  information  is  in  one  spot. 


Country  lists  for  WTW  . . .  lor  DXCC 

Rules  for  WTW  . .  .  f or  DXCC 

QSL  Bureaus  of  the  entire  world  and  how  they  work 

Call  area  maps  of  the  IKS,,   Russia,  South  America,  complete  with 
prefixes 

GMT  time  for  the  world 

Propagation 

Logging  and  making  your  own  logs 

Getting  those  hard  to  get  QSL  cards 

Third  Party  Traffic 

Reciprocal  licensing 

Banned  countries 

DX  Bulletins  -  .  ,  who  publishes  them  .  .  .  how  much  they  cost 

Equipment  and  antennas  for  DX'ing 

Pointing  the  beam  .  *  *  •  great  circle  maps  from  many  cities 

Bearing  charts  for  major  cities 

Postal  rates  for  the  entire  world 

Country-Prefix  cross  index 

Airline  distances  between  major  cities 

Getting  through  the  pileups 

The  best  phonetic  list  of  all 

Your  own  DXpedition!  How  to  do  it  ,  *  ,  what  it  costs  ,  ■  *  getting 

licenses- 
Best  equipment  for  a  DXpedition 

How  to  cheat  at  contests  and  why  you  have  to  cheat  to  win 
75  meter  DX'ing 

160  meter  DX'ing   -   .  .  frequencies   .   .  .  tests   -   .  .  antennas  . 
schedules. 

Best  available  maps  for  DX'ers 
The  card  file  and  what  to  keep  in  it- 
Operating  helps  .  . .  W9IOP  Second  Op  .  - .  etc 
Six  meter  DX'ing 


•   • 
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DX  HANDBOOK 


NOTHING  HAS  BEEN  LEFT  OUT 
EVERYTHING  IS  IN  THIS  HANDBOOK! 


e  material  in  this  handbook  has   been   prepared   by  some  of  the 

world's  top  DX  operators. 

The  maps  are  the  latest  and  entirely  up  to  date,  including  even  7P8 
This  is  not  a  rehash  of  previously  published  material,  it  is  all  new 

This  handbook  will  be  published  soon  and  will  be  on  sale  for  $3.00. 

If  you  write  now  and  take  advantage  of  this  pre-publication  offer  we  will 

send  you  this  handbook,  postpaid,  for  only  $2.00. 


73    MAGAZINE    PETERBOROUGH    NEW    HAMPSHIRE 

03458 


YES!  Send  me  a  copy  of  the  NEW  DX  HANDBOOK  as  soon  as  it  is 
published.  Enclosed  is  cash,  check  or  money  order  for  $2.00. 


ONLY 


Na 


Address 


Call 


City 


State 


Zip 
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John  Brosnahan   K0UTX 
4306   E.    108th   Street 
Kansas  City,  Missouri  64137 


A  Cheap  and  Easy 
Gamma  Match  Capacitor 


Here  is  a  system  which  can  handle  a  kilowatt  and  elimi- 
nates the  mechanical  problems  in  building  a  gamma  match 


The  vagi  antenna  fed  with  a  coaxial  feed- 
line  is  the  most  widely  used  antenna  on  the 
HF  and  VHF  bands.  It  is  mechanically  sim- 
ple and  quite  strong.  But  the  driven  element 
of  a  yagi  has  a  very  low  input  impedance 
(on  the  order  of  15  ohms)  and  presents 
a  problem  when  matching  the  driven  element 
to  a  coaxial  feed-line.  Many  antennas  use 
the  familiar  gamma  match  to  raise  the  input 
impedance  to  a  value  compatible  with  the 
coaxial  feedline. 

Most  gamma  matches  use  an  air  vari- 
able capacitor  to  tune  out  the  reactance  in- 
troduced   by    the    gamma    rod.    This    intro- 


duces both  mounting  and  weatherproof  in  g 
complications.  Often  the  gamma  matching 
system  is  more  difficult  to  construct  than 
the  rest  of  the  yagi.  Fixed  capacitors,  such 
as  mica  transmitting  capacitors,  have  been 
tried  as  a  means  to  eliminate  the  need  for  a 
weatherproof  enclosure,  but  the  added  incon- 
venience of  tuning  the  antenna  with  an  air 
variable  capacitor,  then  substituting  a  fixed 
capacitor  of  the  approximate  value,  has 
proven  to  be  more  trouble  than  it  is  worth. 

While  searching  for  a  simpler  method, 
coax  cable  itself  was  tried  as  a  substitute. 
It  has  a  capacitance  of  from  20  pF  to  30  pF 
per  foot  depending  on  the  type  used.  It  can 
be  trimmed  to  the  proper  value  needed, 
needs  no  difficult  mounting  assembly,  is 
just  as  weatherproof  as  the  feedline  itself, 
and  is  considerably  cheaper  than  an  air 
variable. 

The  photograph  and  Fig,  1  show  the 
mechanical  details  of  the  capacitor.  The  de- 
tails of  the  gamma  rod  are  up  to  the  reader. 
The  first  step  is  to  determine  the  approxi- 
mate capacitance  needed  for  a  gamma  system 
on  the  design  frequency  of  the  antenna.  The 
following  table  shows  approximate  guide 
values  for  a  standard  three  or  four  element 

vagi- 


The  cheap  and  easy  gamma  capacitor  mounted  on 
a  yagi  antenna.  Plexiglass  sheet  is  used  to  support 
the  end   of  the  gamma   rod. 


20  meters 

100  pF 

15  meters 

75  pF 

10  meters 

50  pF 

6  meters 

30  pF 

Then  determine  the  capacitance  per  foot 
of  the  coax  cable  to  be  used  for  the  feedline. 
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DRIVEN  ELEMENT 


GAMMA   ROD 
SHORTING    BAR 


■» 


Fig*   L  Mechanical  layout  of  the  coax-cable 

gamma    capacitor.  After    it    is    adjusted    to 

the   proper  length,  it   is  sealed   with   plastic 
tape. 


GAMMA   ROD 


COAXIAL 
CAMCITOR 


RG~  8/U  29.5  pF  per  foot 

RG-I1/U  20.5  pF  per  foot 

RG-58/U  28.5  pF  per  foot 

RG-59/U  21,5  pF  per  foot 

From  this,  the  length  of  coax  needed  to 
provide  the  desired  capacitance  can  be  de- 
termined, For  instance,  a  ten  meter  beam 
would  require  about  twenty  inches  of  RG- 
8/U  for  the  gamma  capacitor.  Measure  bade 
this  distance  from  the  end  of  the  cable  and 
remove  three  or  four  inches  of  the  outer 
vinyl  cover.  The  braided  shield  should  then 
be  cut  in  the  middle  of  the  area  from  which 
the  cover  was  removed,  making  sure  not 
to  cut  the  dielectric  between  the  shield  and 
the  inner  conductor*  The  two  lengths  of 
shield  should  be  unbraided  and  twisted  to 
form  two  leads. 

The  shield  lead  from  the  transmitter  end 
of  the  coax  should  be  connected  to  the 
center  of  the  driven  element  in  the  normal 
manner,  The  shield  lead  from  the  short 
section  used  as  the  gamma  capacitor  is  con- 


nected to  the  end  of  the  gamma  matching 
rod.  No  connection  is  made  to  the  center 
conductor  of  the  coax. 

The  gamma  rod  shorting  bar  is  adjusted 
for  lowest  SWR  at  the  operating  frequency, 
and  then  the  free  end  of  the  coax  is  trim- 
med about  an  inch,  and  the  gamma  rod 
shorting  bar  is  adjusted  again.  This  pro- 
cedure of  alternatively  adjusting  the  shorting 
bar  and  trimming  the  coax  is  continued  until 
the  SWR  is  reduced  to  1:1  at  the  operating 


After  the  matching  adjustments  have  been 
completed,  the  free  end  of  the  coax  and  the 
area  from  which  the  outer  jacket  and  shield 
have  been  removed  are  sealed  with  a  good 
grade  of  plastic  tape  to  keep  out  moisture. 
The  free  end  of  the  coax  is  then  coiled  up 
and  taped  to  the  boom  of  the  yagi,  presenting 
a  neat  and  simple  appearance. 

This  system  has  proven  to  be  easy  to 
construct,  rugged,  and  quite  effective. 

. . . K0UTX 
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TELREX  (Patd.)  "BALim"  FED  "  INVERTED  V  ANTENNA  KITS 

EASY-TO-INSTALL,  HI-PERFORMANCE  LOW-FREQUENCY  ANTENNAS 

"Mono"  Bands  from  $23.95— Also  "Trapped"  2  and  3  Band  Kits. 
3,  4  or  5  Band  "Conical-lrwerted-V"  Antennas  from  $52.95 
3,  4  or  5  Band,  5  to  10  DB— "Empirical-LV.-Logs"— S.A.S.E- 


Mfd«  under 
Tel  rex  Pat 

2,576,929 


TELREX  PLR68    TELREX  COMMUNICATION  ENGINEERING  LABORATQRiES-ASBURY  PARK,  N.  J.  07712 
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Alfred  Wilson  W6NIF 

3928  Alameda  Dr. 

San  Dtego,  Calif.  92103 


Personalized  QSLs  for  Greater  Returns 


Many  and  devious  are  the  methods  used 
by  many  U.  S.  DXers  to  coax  that  elusive 
QSL  from  a  rare  foreign  station.  Some  of  the 
big  wheels  have  such  esoteric  techniques 
for  obtaining  rare  cards,  that  they  would 
just  as  soon  give  you  the  towers  off  their 
shacks  as  divulge  their  secrets. 

What  follows  is  by  no  means  an  expose  of 
anyone's  private  life,  but  rather  some  ideas 
on  how  to  make  the  rare  DX  operator  notice 
youi  QSL  from  among  the  multitude  so  he'll 
be  motivated  to  send  you  a  card  ahead  of 
the  competition, 

A  typical  situation  is  something  like  this. 
After  calling  for  six  hours  or  so,  you  finally 
work  PB41CU  in  Lower  Kumupistan,  which 
is  on  the  Carbuncle  River  about  three  inches 
farther  than  the  map  goes,  A  real  rare  one. 
Well,  your  biggest  headache  is  that  Simple 
Q.  Sideband,  across  town,  worked  him  too. 
And  if  you  don't  get  your  confirmation  be- 
fore Simple  Q.  gets  his,  ole  S.  will  beat  you 
to  the  draw  (more  about  that  later),  and  his 
batch  of  confirmations  will  capture  that  first 
WTW  certificate  before  you  even  get  off  the 
ground.  S.  Q.  keeps  bragging  at  the  DX 
club  meetings  about  how  he's  always  receiv- 
ing his  QSL's  from  the  rare  ones  "Via  air 
mail  within  at  least  two  weeks/' 

How  does  he  really  do  it?  Dear  old  buddy, 
you  know  that  S.Q.S,  is  not  about  to  tell  you 
or  anybody  else  how  he  does  it*  He  usually 
says  something  like,  "Shucks.  Just  sent  him 
my  card  and  some  IRCs,  that's  all  Really 
very  simple!"  (That's  why  they  call  him 
Simple,)  Well,  that  ain't  all,  dear  buddy. 
What  you  don't  know  is  that  Simple  Q#  Side- 
band didn't  send  any  ordinary  mass-produced 
QSL.  He  sent  something  that  reflects  his 
individuality;  something  that  really  expresses 
his  appreciation  for  the  DX  QSO, 

The  author  has  found,  from  some  twenty- 
five  years  of  DXing  experience,  that  the  per- 
sonal touch  is  the  best  way  to  impress  the 
foreign  amateur,  and  impress  him  you  must, 
if  you  want  to  be  recognized. 


Look  at  it  from  the  rare  DX  operators 
point  of  view.  To  him  you're  just  one  more 
U.S,  station.  He  receives  thousands  of  U.S. 
cards.  One  more  run-of-the-mill  card  doesn't 
turn  him  on  one  hit.  But  if  he  receives  a 
card  that's  unique  (accompanied  by  IRCs 
or  return  postage,  of  course)  the  chances  are 
that  hell  be  impressed  and  just  might  reply 
sooner  than  via  the  usual  routes,  if  at  all. 

The  idea  is  something  like  courtship.  Once 
you've  snagged  that  rare  one,  your  dance  is 
just  beginning.  You've  got  to  make  him  want 
to  reply  to  your  card.  If  your  QSL  has  some 
appealing  feature,  it  shows  that  you  think 
enough  of  the  foreign  operator  to  send  him 
something  special  as  your  thanks  for  a  new 
country. 

Some  overzealous  types  have  been  known 
to  send  the  foreign  ham  a  ten-dollar  bill,  a 
crying  towel,  a  pound  of  cheese  crackers 
(broken  on  arrival),  plus  heaven  knows 
what— all  in  an  attempt  to  make  a  big  splash. 
All  this  may  help,  but  there's  an  easier  and 
less  expensive  way  to  increase  your  QSL 
returns  and  your  prestige  at  the  same  time. 
It's  the  personalized  QSL  card.  Hand  made. 

You  say  you're  not  an  artist?  Not  impor- 
tant. The  method  to  be  described  requires 
little  in  the  way  of  artistic  ability*  All  you 
need  is  some  imagination,  a  little  time,  and 
five  or  six  dollars  worth  of  material. 

The  examples  shown  are  just  a  couple  of 
the  many  ideas  that  have  been  used.  Blank 
card  stock  was  purchased  from  a  local  print 
shop.  (Three  hundred  blanks  cost  $1.85,) 
The  data  block  (date,  time,  etc.)  was,  in 
this  case,  typewritten  with  an  IBM  Execu- 
tive typewriter-  It  is  realized  that  most  hams 
don't  have  access  to  such  a  machine.  The 
next  best  thing  is  to  have  the  blanks  pre- 
printed with  the  data  block,  name,  address, 
etc.  This  is  no  more  expensive  than  a  regular 
run  of  one-color  QSL's,  and  you  won't  need 
very  many.  Or,  if  you  can  hand  letter  the 
data,  so  much  the  better.  The  hand-applied 
call  letters  and  decorations  are  what  dis- 
tinguish the  card,  and  the  variety  and  styles 
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are  only  limited  by  your  imagination. 

The  call  letters  and  decorations  are  ap- 
plied to  the  blanks  using  what  is  known  as 
a  graphic  aid  transfer  sheet.  These  are  ob- 
tainable at  most  stores  handling  commercial 
art  supplies.  Many  different  brands  are  avail- 
able- A  9  by  12-inch  sheet  costs  about  $L50 
and,  depending  upon  the  designs  and  char- 
acters chosen,  contains  enough  material  to 
make  about  a  dozen  QSLs  for  those  special 
contacts. 

Be  sure,  however,  that  you  obtain  transfer 
sheets.  Another  type  of  graphic  aid  sheet  is 
available  that  requires  the  design  to  be  cut 
out,  carefully  positioned,  and  burnished 
down  onto  the  card.  This  is  laborious  and 
time-consuming,  and  a  faint  outline  remain- 
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Fig.   I.  Transfer    sheet     used     to     develop    the     per- 
sonalized   QSL   cards  shown   in    Fig.  2   and   3. 
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MANY  TKS  FOR  THE  QSO*    BEST  TO  U.    A.  WILSON 
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Fig.  2.  Personalized  QSL  card  using  rows  of  trian- 
gles and  the  Greek  letter  theta  from  two  sheets  of 
mathematical  symbols, 

ing  around  the  design  makes  it  look  "pasted 


on 


?? 


The  transfer  sheet  comes  in  several  colors 
and  contains  just  about  every  geometric  de- 
sign, symbol,  letter,  number,  and  pattern 
imaginable.  Best  of  all,  it  gives  your  card  a 
professional  appearance,  and  the  receiver 
of  the  card  will  wonder  how  you  did  it  when 
you  tell  him  it's  hand  made.  Fig.  1  is  an 
example  of  some  of  the  patterns. 

The  transfer  sheet  is  transparent,  so  that 
characters  can  be  easily  applied  by  eyeball 
measurement  Once  the  design  is  positioned 
over  the  card,  it  is  rubbed  lightly  with  a 
dullish  pencil  The  design  will  then  transfer 
onto  the  card.  If  you  don't  particularly  like 
the  results,  the  transferred  material  can  be 
easily  removed  by  scraping  lightly  with  a 
razor  blade  or  Exacto  knife.  Another  design 
will  readily  transfer  onto  the  eootiCted  spot. 
When  the  card  is  finished,  a  light  spray  of 
fixative  (Krylon  is  good)  will  make  the  art- 
work stick  to  the  card  like  a  bum  to  a  ham 
sandwich. 

In  llir  example1  of  Fig,  2?  the  call  letters 
and  border  were  made  by  using  rows  of 
triangles  and  the  Greek  letter  theta  from  two 
sheets  of  mathematical  symbols.  Fig-  3  is 
another  design  using  a  combination  of  elec- 
tronic symbols,  Greek  letters,  parts  of  Arabic 
letters,  and  math  symbols*  The  call  letters 
are  made  from  integral  symbols.  The  cartoon 
was  made  by  positioning  other  math  symbols 
on  the  blank  card  in  various  ways.  For  ex- 
ample, the  hair  consists  of  braces;  the  nose 
is  an  upside-down  Greek  omega;  the  jaw  line 
is  part  of  a  parenthesis.  A  little  experimenta- 
tion will  reveal  talents  that  you  never  real- 
ized you  had. 

This  method  of  making  cards  is,  admitted- 
ly, not  a  volume  process.  However,  it  is  ime 
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These  Distributors  Have  INSTANT  LETTERING9 
Dry  Transfer  Marking  Kits  in  Stock 


4 


ALABAMA 

Electronic  Supplits.  Inc. 
Birmingham 
Electronic  ttholeulers 
Mock  Electronics,  Inc. 

Huntsville 

ARIZONA 

KieruHf  Electronics 

Phoenix 

CALIFORNIA 

Vale  Radio  Electric 

Hollywood 

Newark  Electronic!  Co.,  Inc. 

Inglewood 

Scott  Radio  Supply  Co. 

Long  Beach 

Radio  Product  Sales,  Inc. 

Los  Angeles 

Elmar  Electronics 

Ml.  View 

Brill  Electronic! 

Oakland 

lack  Electronics 

Palo  Alto 

Dow  Radio— M1I0 

Pasadena 

RT  W    Weatherlord 

Pomona 

Fortune  Electronics 

Redwood  City 

Sacramento  Eltcfro-njc  Supply  Co. 

Satramento 

Western  Radio  I 

Television  Supply  Co. 
San  Diego 
Zack  Electronics 
San  Francisco 
Quement  Electronics 
San  Jose 

Sunnyvale  Electronics 
Sunnyvale 

California  Electronic  Supply,  Inc. 
West  Ids  Angeles 
COLORADO 
Newark-Denver 
Denver 

CONNECTICUT 

He  s  to  on  n  Electronics.  Inc. 

Bridgeport 

Bond  Radio  Electronics,  Inc. 

Waterfcury 

DELAWARE 

First  State  Electronics,  Inc. 

Wilrnfngtofi 

DISTRICT  OF  COLUMBIA 

Capitol  Radio  Wholesalers 

Electronic  Wholesalers,  Inc. 

FLORIDA 

Gnce  Electronics.  Inc. 

pertMcota 

GEORGIA 

Jackson  Electronic  Supply  Co.,  Inc. 

Specialty  Distributing  Co..  Inc. 

Atlanta 

HAWAII 

Precisian  Radio,  Ltd, 

Honolulu 

ILLINOIS 

Allied  Radio  Corp. 

Newark  Electronics  Corp. 

Chicago 

INDIANA 

Brown  Electronics,  Inc. 

Ft  Wayne  Electronics  Supply,  lac. 

Ft  Wayne 

Graham  Radio,  inc. 

Indianapolis 

KENTUCKY 

P.  I.  Burks  Co. 

Peertess  Electronic  Equipment 

Louisville 

LOUISIANA 
Epctf 

New  Orleans 

MAINE 

Down-East  Ham  Shack 

Auburn 

MARYLAND 

Radio   Electric   Service 

of  Baltimore,  Inc. 
Baltimore 

Empire  Electronic  Supply  Co. 
flethesda 

MASSACHUSETTS 

Corner  Radio  Supply  Co..  Inc. 

Sagsr  Electrical  Supply  Co. 

Boston 

Alco  Electronics,  Inc. 

Lawrence 

Soundco  Electronic  Supply  Co,,  Inc. 

Springfield 

Radio  Shack — Durrell 

Waittiam 

Doric  Electronics,  Inc. 

West  Newton 

MICHIGAN 

Electronics  Distributors,  Inc. 

Muskegon 

MINNESOTA 
Electronics  Center 
Minneapolis 

MISSISSIPPI 

Tri -State  Electronics  Inc. 

Greenville 

Ellington  Electronics  Supply,  Inc. 

Jackson 


MISSOURI 

Burstein  Applebee  Co. 

Kansas  City 

Olive  Industrial  Electronics,  Inc. 

St.  Louts 

MONTANA 

Electric  City  Radio  Supply 

Great  Falls 

NEBRASKA 

Scott  Electronic  Supply  Corp. 

Lincoln 

NEW  HAMPSHIRE 
Evans  Radio  Electrical 

Supply  Co.,  Inc. 
Concord 

NEW  JERSEY 

General  Radio  Supply  Co.,  Inc. 

Camden 

State  Electronic  Parts  Corp. 

Hanover 

William  Radio  &  Supply 

Highland  Park  ' 

Ease  rated  Purchaser,  Inc. 

Springfield 

NEW  MEXICO 

Electronic  Parts  Co..  Inc. 

Albuquerque 

NEW  YORK 

Arrow  Electronics  Inc. 

Farrningdale 

M.  L  Dalis,  Inc. 

Long  island  City 

Borb  Electronics,  Inc. 

New  Hyde  Park 

Harrison  Radio  Corp. 

Terminal-Hudson  Electronics,  Inc. 

New  fork  City 

Rochester  Radio  Supply  Co.,  Inc. 

Rochester 

Lalayetler  Radio  Electronics  Corp. 

Syosset 

Adelphi  Electronics,  Inc. 

WiStbury 

Harvey  Radio  Co.,  Inc. 

Woodbury 

NORTH  CAROLINA 

Southeastern  Radio  Supply  Co.,  Ine 

Raleigh 

OHIO 

Pioneer-Standard  Electronics.  Inc. 

Win te radio  Electronic  Supply  Co. 

Cleveland 

N uf  he s  Peters,  inc. 

Thompson  Radio  Supplies,  Inc. 

Columbus 

Pioneer  Standard  Electronics,  Inc. 

R,  J.  Sauer  Custom  Electronics 

Dayton 

OKLAHOMA 

Trice  Wholesale  Electron  let 

Oklahoma  City 

Radio,  Inc. 

Tulsa 

OREGON 

Lou  Johnson  Co,,  Inc. 

United  Radio  Supply,  Inc. 

Portland 

-PENNSYLVANIA 
Kerback  1  Rademan.  Inc. 
Simco  Electronics.  Inc. 
Philadelphia 
Camera  din  Co. 
Radio  Parts  Co.,  Inc. 
Pittsburgh 

George  0.  Barbey  Co.,  Inc. 
Reading 

RHODE  ISLAND 

Wnt.  Oandreta  &  Co. 

W.  K.  Edwards  Cn  .  Inc. 

Providence 

SOUTH  CAROLINA 

Radio  Laboratories 

Charleston 

Dixie  Radio  Supply  Co. 

Florence 

Carolina  Radio  Supply  Co.,  Inc. 

Greenville 

TEXAS 

am -siate  Electronics,  Inc. 

Dallas 

McNicol,  Inc. 

Midland  Specialty  Co. 


ia 


A.  R.  Beyer  L  Co. 

Sterling  Electronics,  Inc. 
Houston 

UTAH 

Central  Utah  Electronic  Supply 

Provo 

VIRGINIA 

Priest  Electronics,  Inc. 

Norfolk 

Meridian  Electronics,  Inc. 

Richmond 

WASHINGTON 

Fidelity  Electric  Co. 

Radio  Supply  Co. 

Seattle 

WEST  VIRGINIA 
Electronic  Supply,  Inc. 
Huntington 

WISCONSIN 

Satterfield  Electronics  Inc. 

Madison 

Radio  Parts  Co, 

Milwaukee 
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Your  QSL  card  will  be  much  appreciated  and  will  be  displayed  id 
a  conspicuous  place  for  all  to  behold*  with  the  hope  that  it  will 
hasten  to  that  ever  Las  ting  Inferno  those  abominable  skep- 
tics who  have  been  known  to  dispute  rny  word, 

BEST  WISHES  AND  GOOD  LUCK,    A.  WILSON    "Alf" 


■ .. 


Fig.  3.  A  QSL  design  using  a  combination  of  elec- 
tronic symbols,  Greek  letters,  parts  of  Arabic  letters 
and  math  symbols.  The  face  is  also  made  from  trans- 
_fer  symbols:  the  hair  consists  of  braces,  the  nose 
is  an  upside-down  Greek  cihega,  the  jaw  line  part 
of  a  parenthesis- 

way  of  expressing  your  individuality  to  that 
rare  foreign  ham,  and  it's  a  pleasant  way  of 
killing  time  while  waiting  for  hand  condi- 
tions to  improve.  The  hard  work  is  already 
done  for  you  on  the  transfer  sheet.  All  that 
remains  is  to  create  your  own  design,  no  two 
of  which  will  be  exactly  identical  You  will 
then  have  a  card  that  is  quite  distinctive.  If 
you  come  up  with  a  design  you  especially 
like,  an  offset  print  shop  will  run  off  as  many 
copies  as  you  want— on  your  own  card  stock, 
if  you  wish.  Each  color,  however,  requires  a 
separate  run  through  the  press,  and  the  cost 
will  increase  proportionately,  However,  you 
will  have  lost  the  basic  impact  you're  trying 
to  create:  uniqueness  will  be  replaced  by 
just  another  printed  QSL. 

It's  certainly  true  that  five  or  six  dollars 
will  buy  a  lot  of  production-type  QSLs,  These 
range  from  the  mundane  to  the  bizarre.  Some 
have  three-dimensional  letters,  fluorescent 
inks,  gold  dust,  hog  bristles— you  name  it. 
The  author  has  no  axe  to  grind  with  the 
QSL  printers.  Their  products  are  fine  for 
those  who  like  them.  But  remember,  if  you 
have  Print  Shop  Special  Card  No.  10  with 
embossed  beer  cans  in  six  colors,  a  thousand 
other  guys  do  also,  and  it  really  doesn't  im- 
press the  rare  DX  operator  at  alL 

Much  response  has  been  received  from 
foreign  amateurs  on  the  author's  personalized 
cards.  The  QSLs  recejved-to-sent  ratio  has 
increased  at  least  70  percent  since  they  have 
been  used.  Most  of  the  comments  have  ex- 
pressed approval  of  what  seems  to  be  the 
exception  in  ham  radio  these  days:  making 
it  yourself, 
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fESSIONALRESULfS 

.  .  .  when  marking  your  electronic 
equipment  or  making  schematics  or 
logic  diagrams.  INSTANT  LETTERING® 
dry  transfers  let  you  achieve  the  look 
of  fine  printing,  quickly  and  with  a 
minimum  of  effort. 


MARKING  and  DRAHIHB  KITS  for  ELECTRONICS 


With  INSTANT  LETTERING®  marking  kits  you  can  completely 
mark  equipment  from  component  parts  to  the  finished  control 
panel.  Dry  transfer  meter  and  dial  markings,  preset  words, 
component  identification  letters,  etc.  are  printed  on  a  special 
transparent  carrier  sheet  Rubbing  over  one  of  these  elements 
with  a  ball-point  pen  transfers  it  to  your  working  surface.  What 
could  be  easier  .  .  .  and  you  get  professional  looking  results 
every  time. 

You  get  the  same  ease  and  speed  with  INSTANT  LETTERING® 
dry  transfer  drafting  symbols  for  schematics  and  logic  diagrams. 
They  let  you  make  reproduction  quality  drawings  in  just  minutes. 

TITLES  for  ELECTRONIC  E6UIPMEMT 

Completely  revised  and  expanded  to  give  over  10% 
more  words  in  a  more  readable  type  face.  Contains 
hundreds  "qI  preprinted  titles  for  marking  control 
panels,  drawings,  parts,  prototypes,  etc. 

No,  9581— Complete  set  in  black , $4.95 

N0i  9591— -Complete  set  in  white   ...$4.95 
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Just  rub 


.. .  and  it's  transferred! 


TERMINAL  &  CHASSIS  MARKING  KIT 

Includes  all  the  standard  component  identification 
letters  used  in  marking  chassis  printpd  circuit  and 
terminal  boards,  prototypes,  etc. 

No.  966 — Complete   set   in   black    .., $495 

No.  967— Complete  set  in  white    . . . . $4.95 

METER  &  DIAL  MARKING  KIT 

Mark  your  own  standard  or  special  rotary  tap 
switches,  potentiometers,  prototype  and  specially 
calibrated  meter  dials,  etc.  with  these  dry  trans- 
fer switch  patterns,  arcs,  graduation  lines,  letters 
and  numerals,  etc.  Sheets  are  in  3  colors  to  sim- 
plify usage  of  comptex  equipment. 
No,  968 — Compete   set    $4.95 
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DATAMARK  KITS 

Handy,  economical  marking  kits  for  the  home 
experimenter,  student,  hobbyist,  etc.  as  well  as 
the  regular  electronics  applications.  You'll  find 
hundreds  of  uses  for  these  inexpensive  sets. 


$1.25 
,  ..$1.25 

.  ,   *  *pl  •£■■  J 

..-$1-25 

,  .  .  $1.25 
...$1.25 
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LETTERINGS 

protection  by 

heavy  weath- 

brush-on    kit 


DATAKOAT  PROTECTIVE  COATINGS 

Designed    specifically    for     INSTANT 

products,  Datakoat  affords  maximum 

covering  transferred  elements  with  a 

erproof  acrylic   film.    Available   in   a 

(for  use   on   small   areas)  and    in    spray  cans   (in 

matte  or  glossy). 

No.  04176  —  Brush-On-Kit     

No.  04177  —  Spray  Can  (glossy) 
No.  04178  — Spray  Can   (matte) 
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,$1.00 
.$2,95 
.  $2.95 


K58B  —  Audio,  TV  &  Hi-Fi  (black) .., 

K58W  —  Audio,  TV  &  HI-FI  (white) 

K59B  —  Amateur  Radio  &  CB  (black)  . . . 
K59W  — Amateur  Radio  &  CB  (white)  ... 
K60B  —  Experimenter,   Home  &   Intercom 

K60W  —  Experimenter,  Home  &  Intercom 

fwhitel 
K61B  —  Test  &   industrial"  Equipment"  (black)  $1,25 
K61W  —  Test  &  Industrial  Equipment  (white)  $L25 
K62  —  Marks  &  Switch  Patterns 

(black  &   white) 
K63 —  Alphabets  &  Numerals,  Vs 

(black,    white    &    gold)    . 
K64  —  Alphabets  &  Numerals,  Wf 

(black,   white    &    gold)    . 
K65  —  Alphabets  &  Numerals,  V2" 

(black,    white    &   gold)    . 

ELECTRONIC  SYMBOL  DRAFTING  SET 

Heat  resistant  dry  transfer  drafting  symbols  that 
are  uniform  and  correct  in  every  detail  according 
to  MIL-STD-15-1A  qnd  ASA-STD-Y32.2.  All  you  do  is 
draw  in  the  connecting  leads.  Included  is  a  book- 
let on  drawing  with  dry  transfers,  offering  useful 
hints  and  suggestions  on  how  to  get  perfect  re- 
suits  every  time, 

LOGIC  DIAGRAM  SYMBOL  SET 

Dry  transfer  symbols  for  making  logic  diagrams. 
These  heat  resistant  symbols  conform  fully  to 
MIL-STD-806B  and  ASA-STD-Y32.14.  All  you  do  is 
add  connecting  leads  and  you  have  a  reproduction 
quality  drawing. 


.  , * .$1.25 

. . .  .$1,25 

up..  $!*£*} 


For  more  information  on  these  and  the  many  other  fine  INSTANT  LETTERINGS  products,  contact  your  local  parts  dis- 
tributor (see  list  on  opposite  page  for  the  one  nearest  you)  or  write  direct 
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Howard  Pyle  W70E 
3434  74th  Avenue,  S.E. 
Mercer   Island,  Washington 


Pioneer  DX 


Working  DX  in  the  I930,s  was  a  little  different  than  it  is 
now. 


Back  in  the  May  issue  of  73  (DXpedi- 
tions— page  III) 5  our  old  buddy  Wayne 
(never  say  die!)  expressed  a  bit  of  specu- 
lation about  what  DXing  was  like  some  30 
or  so  years  ago  .  ,  .  did  it  present  the  prob- 
lems the  DX'ers  face  todav?  Somehow  that 
statement  electrified  the  nostalgic  nerve  in 
this  ol'  body;  I  decided  to  let  him  have  it. 
Maybe  some  of  you  other  young  oldsters' 
will  also  find  a  bit  of  entertainment  in  shar- 
ing this  little  excursion  into  the  'forgotten1 
days  with  Wayne  and  me. 

Let's  see  now  .  *  *  thirty  years  ago;  that 
takes  us  back  to  the  late  thirties*  Not  so 
very  ancient  as  far  as  the  real  pioneering 
days  of  ham  radio,  but  just  the  same,  there's 
been  a  lot  of  changes  in  the  span  of  thp  last 
three  decades.  Maybe  expeditions  would  be 
a  good  place  to  start;  in  1937-38  what  was 
a  DXpcdition?  No  one  then  had  the  least 
idea  of  equipping  a  sloop,  yacht,  sampan 
or  what  have  you  to  sail  the  bounding  main 
in  search  of  way  out  places  where  hams 
were  still  only  something  which  came  with 
a  hog!  Now,  thirty  years  later  «  .  ,  wow! 
A    more    controversial    subject    in    the    DX 


world  would  be  hard  to  imagine;  look  at 
the  battle  royal  going  on  in  efforts  to  take 
Don  Miller  through  Hell  and  high  wuUt! 
Like  any  other  controversy  there  are  the 
camps  of  the  *fers'  and  those  of  the  'agins'. 
No  Wayne,  those  kind  of  run-arounds  were 
unheard  of  in  the  good  ol*  days, 

DX  was  then  something  which  was  a 
thrilling  happenstance  in  most  cases.  Or- 
ganized, concerted  efforts  to  work  the  most 
ol  the  many  the  farthest  away*  might  have 
been  a  dream  in  the  minds  of  a  few  hams 
with  a  crystal  ball  but  such  never  left  the 
seance  table  .  «  .  not  right  then.  You  simply 
put  out  a  *CQ'  slowly  and  carefully  and 
maybe  stretched  it  out  a  Jrit.  Then  you 
Hipped  a  switch  or  two,  held  your  breath 
ui  id  hoped  some  guy  a  few  thousands  miles 
away  and  preferably  with  a  zaggy  prefix, 
would  take  the  bait.  If  you  were  lucky  and 
did  hook  up  with  such,  there  was  no  one 
looking  down  your  neck*  on  the  air,  nor 
standing  on  each  others*  shoulders  to  get  a 
whack  at  your  prize  the  minute  you  finished. 
Today?  I  don't  have  to  tell  you;  you  hear  it 
for  yourself.  Just  sign  off  with  a  ZL,  VK,  J  A, 


This  little  Reinarfz  tun- 
er, built  by  the  author 
in  1922,  served  him  well 
into  the   early    1930V 
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TKis  QSL  card   from    Moscow  in    1931    still   stands   as 
brought  it.  The   prefix   for   U.S.   calls  for  a   short  time 
NU7ASL 

G,  DJ  ■  .  .  any  of  'em,  and  all  Hell  breaks 
loose!  Transistor  pip-squeaks  through  kilo- 
watts plus  (P)  get  in  there  with  both  feet. 
A  good  simile  is  the  aggregate  rolling  around 
in  the  drum  of  one  of  those  mobile  ready- 
mix  concrete  trucks!  Worse  yet,  a  lot  of  guys 
even  try  to  beat  the  other  'highwayman  of 
the  air  lanes'  by  jumping  in  to  call  your 
man  even  before  you  complete  your  sign- 
off!  In  1937-38,  when  you  finished  such  a 
contact,  you  were  more  likely  to  call  a  pal 
or  two  and  tell  them  that  you  just  finished 
working  a  VK,  give  him  the  frequency  and 
suggest  he  try  for  him  .  .  -  probably  no  one 
else  there  now  anyway,  and  generally  there 
wasn't,  and  your  buddy  raised  him  first 
caU!  Utopia?  Well,  maybe  not  exactly  but 
it  sure  was  in  comparison  with  what  the 
DX  hounds  face  today! 

And  what  did  you  do  when  you'd  hooked 
the  guy?  Use  today's  modern  procedure, 
slipping  him  a  quick  RST,  promise  a  QSL 
and  beg  for  his?  Maybe  a  fast  73  and  with- 
out releasing  the  mike  button  or  the  key 
knob,  jam  out  a  long  'CQ  DX*  again?  Hang 
on  and  hog  the  frequency  by  all  means  if 
you  can,  seems  to  be  todays  popular  prac- 
tice! 

In  the  thirties,  when  we'd  hook  a  way- 
off  guy  like  that,  we  took  keen  delight  in 
jawing  a  bit.  What  did  he  do  for  a  living 
in  his  country  .  .  was  he  a  youngster  ,  . 
student  maybe,  or  perhaps  a  hard  working 
cop  in  Brisbane?  You  gave  him  the  low- 
down  on  your  family  status,  job,  weather 
and  similar  purely  rag-chew  matters.  You 
found  out  a  lot  about  life  in  foreign  climes, 
thereby  broadening  your  own  knowledge  of 
the  w?or1d  and  it's  peoples.  Today  you  know 
that   the   other    guy   knows   what   73,    RST 


the  author's  record    DXi  40  watts  input  on   40   meters 
then   was  "NUMt  hence,  the  author's  call   appears   as 

and  QSL  mean,  but  beyond  that  you  both 
lose  interest  and  hit  the  *CQ  DX'  trail  again! 
You  don't  give  a  tinkers5  damn  apparently 
if  only  the  other  guy  will  keep  his  promise 
and  send  you  a  QSL  card! 

You  present  day  DX'ers  can't  be  blamed 
too  much  though.  Just  try  and  do  a  little 
yakking  with  a  rare  DX  station  and  you 
won't  last  long  enough  to  get  as  far  as"  ,  . 
rig  here  is  1 1 One-brew  .  .  ,"  before  the  thun- 
dering herd  is  loosed  from  its  corral  in  all 
its  fury;  you  liave  no  business  holding  the 
guy;  we  too  want  a  chance  to  tap  him  on 
the  shoulder  and  then  pass  quickly  on  to 
spoil  another  QSO'! 

And  the  gear  you  used  to  make  your 
contacts  in  the  late  30's?  Receivers  weren't 
too  often  'store-bought'  although  a  goodly 
share  of  them  were  pretty  much  available  on 
the  market.  Kits  were  not  as  yet  a  factor  in 
ham  construction  but  a  lot  of  good  oF  home- 


Equipment  such  as  this  shown  here  represented  the 
popular  version  of  a  typical  ham  station  of  the 
early  thirties. 
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In  the  1 920'sT  and  even  into  the  early  thirties, 
vacuum  tube  transmission  was  being  accepted  with 
a  tongue-in-cheek  attitude  and  many  stations  were 
somewhat  crudely  assembled  for  "experimental"  pur- 
poses. 

brewing  was  done.  The  30's  weren't  liigh 
salaried  years5  by  any  means  remember; 
laying  it  on  the  line  for  factory-made  gear 
came  pretty  tough  and  it  wasn't  too  popular- 
It  was  a  case  of  build  it  if  you  could,  buy 
it  if  you  had  to  .  ,  you  could  get  time  pay- 
ment deals  even  then*  Transmitters?  Anoth- 
er story;  darned  few  were  found  with  com- 
mercial factory  labels  on  them  ■  .  home  brew^ 
was  almost  invariably  the  rule.  Building 
your  own  was  relatively  inexpensive  then. 
The  urge  for  power  hadn't  raised  its  sneaky 
head  with  the  idea  I  hat  it  took  a  full  kW  .  . 
even  more  if  you  thought  you  could  get 
away  with  it  .  .  ,  to  mow  down  the  mob 
and  insure  contacts  for  you.  In  the  3Q\  a 
guy  with  100  watts  or  even  less  was  in  the 
top  group  of  DX  chasers  more  often  than 
not.  Two  or  three  hundred  watts  was  found 
only  among  the  'plutocrats'  .  .  .  the  guys 
with  wallets  fat  enough  to  afford  the  parts,— 
or  the  really  exalted  beings  who  could  lay 
it  on  the  line  for  a  shiny,  factory-made  blast- 


Low-power  rigs  such  as  this  five  watter  using  a  UV- 
202  tube  established  some  remarkable  DX  records 
and  played  a  large  part  in  definitely  establishing 
the  superiority  of  tube  transmission  over  that  of 
spark  equipment. 


er  that  would  insure  his  position  as  'King 
of  the  Air  Waves',  to  the  disgust  and  de- 
triment of  thousands  of  fellow  hams.  The 
modest  power  boys  were  every  bit  as  ca- 
pable of  posting  up  a  DX  score  as  the  kW 
kings  if  given  an  equal  chance  at  *air  rights'! 
Skill,  not  power,  then  as  now,  was  the  secret 
of  DX  contacts  that  really  meant  something. 
Antennas?  Beams  were  being  played  with, 
it's  true,  but  the  more  popular  conceptions 
of  an  effective  antenna  system  embraced 
Zepps,  Windoms  and  often  a  simple,  random 
length  of  wire  sometimes  sporting  a  *coun- 
terpoise'  beneath  it;  a  carry-over  from  ear- 
lier days  when  an  antenna  without  a  counter- 
poise just  wasn't  mentioned  in  the  exotic 
circles  of  'upper  hamdoml 

Strange  as  it  may  seem  to  you  mods,  an 
awful  lot  of  impressive  DX  work  was  accom- 
plished then.  While  my  best  DX  (never 
exceeded  since!)  was  a  bit  earlier  than  the 
period  we  are  discussing,  it  was  represen- 
tative- I  made  it  to  Moscow,  Russia  for  a 
report  of  CQSA  5,  R  4,  T  near  dc  which 
was  how  we  reported  it  then.  This  was  in 
1931  and  I  still  have  the  card  to  prove  it! 
And  .  .  I  was  using  a  home-brew  rig,  par- 
allel 210  tubes  in  a  Hartley  circuit  running 
40  watts  input.  This  was  on  40  meters  and 
the  antenna  was  an  eight  wire  flat-top  30 
feet  long  against  a  water  pipe  ground.  I 
wasn't  alone;  a  lot  of  my  buddies  did  as  well 
with  as  crude  an  assortment  of  gear*  My 
receiver  was  still  die  little  Reinartz  L  had 
home-brewed  in  1922.  I  was  afraid  to  tackle 
building  one  of  the  relatively  new-fangled 
'super-hets'  and  a  factory  built  super  was 
incompatible  with  a  thin  wallet! 

I'll  grant  you  that  in  the  30*s  the  QRM 
problem  was  considerably  less.  We  had,  as 
I  recollect  without  researching  the  files,  per- 
haps half  as  many  hams  as  we  have  now. 
Remember  too,  there  was  no  novice  license 
then  which  now  offers  an  easy  entry  into 
the  ham  fraternity.  You  had  to  make  it  for 
the  equivalent  of  the  present  day  General 
class  before  you  could  touch  a  finger  to  the 
key!  Consequently,  hams  entered  the  fold 
more  slowly  and  although  the  growth  was 
healthy,  it  didn't  sky-rocket  as  it  did  follow- 
ing the  radio  (raining  acquired  by  many  in 
World  War  II  and  later  establishment  of  the 
novice  class-  Right  now,  it  seems,  entry  into 
the  ham  radio  ranks  has  taken  a  little  dive 
and  new  hams  aren't  being  bom  quite  so 
fast  No  really  plausible  reason  seems  to  have 
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been  put  forth,  but  Im  inclined  to  go  along 
with  those  who  feel  that  very  likely  the 
creation  of  the  Citizens*  Band,  requiring  no 
knowledge  of  code  or  theory,  no  exam  of 
any  kind,  has  done  a  lot  to  drain  prospec- 
tive hams  from  the  list.  Maybe  that's  good 
,  .  maybe  not.  Fewer  hams  .  .  less  QRM, 
theoretically.  However,  from  a  practical 
I  standpoint,  I  doubt  if  it  would  be  noticeable 
on  the  ait. 

So  Wayne,  does  that  give  you  a  little  run- 
down on  what  she  was  before  the  great  in- 
flux into  the  DXpedition  field?  Personally, 
I'm  content  to  rest  on  my  meagre  past  lau- 
rels' in  the  DX  field,  lurk  in  the  upper  ends 
of  the  *CW  only*  bands  and  catch  the  un- 
wary now  and  then  for  a  nice  comfortable 
QSO  without  a  horde  of  vicious  jabbers  lay- 
ing for  me  -  *  hi!  -  -  .W70E 

YLRL  5th  International 
Convention 

The  Colorado  YL  Club  will  play  hostess 
to  the  5th  International  YLRL  Convention 
in  Denver,  Colorado,  June  13-16th,  1968. 
This  promises  to  be  a  great  convention  and 
it  is  not  too  early  to  begin  planning.  This 
takes  place  just  a  week  after  the  ARRL  Na- 
tional Convention  in  San  Antonio,  Texas,  so 
perhaps  the  OM  can  be  talked  into  the  idea 
of  a  combined  convention  vacation. 

Past  experience  has  shown  the  Colorado 
YLs  to  be  a  group  who  have  tremendous 
spirit  and  a  cooperation  rarely  found  in  any 
club.  There  are  no  "tag-alongs"  in  this  group. 
Everyone  works,  and  hard!  The  gals  promise 
a  fine  affair  with  the  donation  prize  being 
a  thing  called  M&M  -  .  .  with  due  appologies 
to  the  candy  company.  In  this  case,  M&M 
stands  for  "Mustang  and  Mobile",  A  1968 
Ford  Mustang  complete  with  a  mobile  rig 
and  antennas  will  be  given  away*  If  you 
prefer,  you  can  take  $200  cash  in  place  of 
the  mobile  rig. 

There  will  be  fine  accommodations,  fine 
food,  tours,  lectures,  and  special  events  for 
the  OMs  (including  a  tour  of  the  door's 
Brewery).  For  further  information  and /or 
reservations,  contact  Marte  Wessel  K0EFE. 
Marte  can  be  found  at  P.O.  Box  756,  Lib- 
eral, Kansas  ...  or  on  14.265  each  Thurs- 
day at  1800  GMT  on  Tangle  Net. 

I'm  going  to  be  there,  are  you?  The  gals 
have  a  slogan  going  .  .  .  "Don't  Forget  Our 
Big  Date,  YLRL  '68"  .  .  .  W0HJL 
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POLY  tri  QUAD 
ANTENNA  KIT 
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Not  Ready  For  Tri-Band? 

# , .  you  get  the  same  quality 
with  POLY  duo  QUAD 
Kits  (15-10)  starting  as  low 
as  $54.95  and  10  meter 
POLY  mono  QUAD  Kits. 


The  Spreaders  with  the  Ultra-Violet  Shield 
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markets -more  durable.,,  each  Zip  Glas  section  is  final- 
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the  sun*s  destructive  rays*.. adds  years  to  spreader  life. 
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a  larger  boom  without  dis- 
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Dept. 731067, 64  Industrial  Park 
Walkerton,  Ind.  46574,  Phone  (219)  586-3122 
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Wayne  Green  W2NSD/I 
Peterborough,  New  Hampshire 


DX'ing 


Some    more   hints   on   chasing    DX   and   how   +o   get   the 
most  out  of  your  station  and  your  time. 


Getting  Through  the  Pileups 

Both  guile  and  experience  are  helpful 
when  you  face  the  impromptu  DX  contests 
that  develop  when  a  rare  DX  station  sud- 
denly comes  on  the  air.  If  you  have  a  suf- 
ficiently  loud  signal  and  it  is  bouncing  into 
the  right  spot  you  can  use  brute  force  to 
get  through.  If  propagation  is  poor,  or  your 
own  station  is  a  little  weak,  you  have  to 
substitute  brains  for  brawn  and  clever  your 
way  into  the  contact. 

Those  of  us  afflicted  with  the  need  to 
work  new  countries  spend  a  lot  of  time 
tuning  the  bands  just  listening,  I  think  most 
of  us,  on  twenty  meter  sideband,  use  about 
the  same  system.  We  start  tuning  at  around 
14,190  kHz  and  work  our  way  slowly  up  the 
band,  stopping  at  each  station  for  a  fewr 
seconds  to  see  who  he  is  or  with  whom  he 
is  talking.  This  gives  us  a  good  idea  of  just 
where  the  band  is  open  to  and  from  that 
we  keep  in  mind  what  countries  we  might 
be  on  the  special  lookout  for  in  that  area. 

As  we  tune  on  up  the  band  we  will,  now 
and  then,  come  to  a  pileup.  We  hear  many 
stations  all  on  the  same  frequency  calling 
someone.  Note  first  what  call  they  are  call- 
ing, if  they  happen  to  be  giving  the  calk 
This  is  your  first  hint.  Now  and  then  they 
will  be  giving  their  own  call  and  won't 
bother  to  say  who  is  being  called.  You  have 
to  listen  a  little  more  in  this  case.  In  ex- 
treme cases  like  this  I've  been  known  to 
break  in  on  the  frequency  and  ask  who 
everyone  is  calling.  Someone  will  usually 
oblige. 

If  you  notice  that  the  stations  calling  are 
not  all  exactly  on  one  frequency,  then  you 
know  that  the  station  they  are  calling  is 
off  the  channel  somewhere.  Try  tuning  for 
him  between  14,190  and  14,200  first.  You 
have  to  know  his  call  to  know  which  direc- 
tion to  point  your  antenna,  don't  forget 
If  he  isn't  there  then  you  might  try  listen- 


ing down  around  14,100  to  14,110.  Some 
expeditions  operate  down  at  the  low  end 
of  the  DX  phone  band,  If  you  still  hear 
nothing,  check  again  on  the  calling  fre- 
quencies and  see  if  you  can  find  a  fellow 
who  has  made  contact  and  see  what  report 
he  is  giving*  This  gives  you  an  idea  of 
how  weak  a  signal  you  are  listening  for. 

It  is  worth  while  to  tune  up  from  14,100 
to  14,200  once  again,  carefully  listening  for 
the  DX  station.  You  might  also  check  about 
five  or  ten  kHz  below  or  above  the  frequency 
where  most  of  the  stations  are  calling  him. 
If  you  still  haven't  discovered  him,  then 
break  in  on  the  pileup  and  ask  what  fre- 
quency the  DX  is  on.  After  two  or  three 
calls  someone  will  probably  break  in  and 
tell  you. 

Be  si}|-e  to  split  your  transmitter  and  re- 
ceiver ,  if  you  are  using  a  transceiver,  when 
you  call  a  DX  station  that  is  out  of  the 
band.  Every  now  and  then  you  will  hear 
someone  who  has  forgotten  to  do  this,  break 
in  on  top  of  the  DX  and  call  him.  Usually 
someone  else  will  break  in  also  and  tell 
him  to  get  back  in  the  U.S,  band. 

If  the  DX  station  is  outside  the  band 
and  indicating  that  he  is  tuning  a  range 
of  frequencies  for  an  answer  you  should 
listen  carefully  for  the  fellow  he  is  work- 
ing and  put  your  transmitter  on  that  fre- 
quency and  be  ready  to  call  when  he  signs 
with  the  other  station.  Don't  try  to  break 
in  while  the  other  chap  is  still  talking  un- 
less you  hear  the  DX  station  accept  this  from 
others.  This  is  normally  considered  impolite. 
You  can  try  "tail  ending"  and  see  if  that 
works.  As  the  other  station  is  turning  it 
back  to  the  DX  station  you  can  break  in 
quickly  and  give  your  call  letters.  This  often 
works.  The  major  problem  facing  the  DX 
operator  is  getting  call  letters  through  all 
the  interference.  If  yours  come  through 
clearly,  he  is  very  likely  to  work  you.  And 
as  long  as  the  DX  station  is  not  on  the  same 
frequency  as  you,  you  won't  be  interfering 
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with  him. 

Take  your  cues  from  the  DX  operator. 
He  will  soon  let  it  be  known  if  he  likes 
tail  ending  or  breaking.  These  can  be  just 
fine  if  there  aren't  too  many  stations  try- 
ing to  get  through.  What  is  OK  for  a  dozen 
stations  can  be  bad  for  a  hundred. 

If  you  try  to  make  it  on  someone's  coat- 
tails  and  fail  time  and  time  again,  then 
see  if  you  can  figure  out  the  pattern  of 
tuning  the  DX  op  is  following*  He  may  tune 
up  the  band  and  then  go  back  to  the  bot- 
tom and  Start  over.  In  any  ease  it  behooves 
you  to  try  not  to  be  on  the  same  frequency 
as  anvone  else  vou  can  hear. 

One  of  the  worst  operating  systems  is 
trying  to  get  in  the  last  call  on  a  frequency. 
This  happens  most  often  when  the  DX  sta- 
tion is  transceiving  and  everyone  is  right 
on  his  frequency.  Then  we  have  the  spec- 
tacle of  fellows  calling  him  one  after  the 
Other  with  no  one  stopping  long  enough  to 
see  if  the  DX  station  has  answered  the  call. 
I've  heard  fellows  call  a  DX  station  for  ten 
minutes  straight,  with  two  or  three  stations 
alternating  the  call  and  not  taking  a  mo- 
ment to  listen. 

Continuous  calls  can  only  happen  when 
the  DX  operator  is  inexperienced.  If  the 
DX  op  knows  what  he  is  doing  he  will 
never  permit  anything  like  this  to  develop. 
The  whole  situation  is  really  in  his  hands. 
What  should  he  do  to  stop  this  business 
of  longer  and  longer  calls  on  his  frequency? 
Well,  this  comes  when  the  fellows  trying  to 
get  him  find  out  that  he  is  listening  on 
just  that  one  frequency  and  that  the  DX 
station  is  waiting  until  he  hears  one  call 
come  through  clearly.  Once  they  find  this 
out  they  try  every  way  they  can  to  be  the 
last  one  to  call  And  this  is  bad  news  for 
everyone  involved, 

One  of  the  experiments  IVe  made  in  my 
travels  to  many  rather  remote  spots,  has 
been  a  trial  of  every  system  of  working 
stations  from  a  DX  location.  I  wanted  to 
find  out  which  system  really  worked  the 
pest.  Of  course,  with  English  being  my 
native  tongue  I  have  an  advantage  over 
someone  with  just  a  recent  acquaintance 
with  the  language.  I  can  hear  call  letters 
a  lot  easier  and  faster.  After  trying  every 
idea  I  could  find  for  working  stations  as 
fast  as  possible,  I  settled  on  the  one  which 
seemed  to  fill  my  log  the  fastest, 

Perhaps  my  concept  of  working  DX  is  a 
little    different    from    others,    I    feel    that    a 


station  in  a  rare  spot  has  a  sort  of  obliga- 
tion to  give  everyone  who  wants  a  con- 
tact a  chance  to  say  a  quick  hello  so  that 
a  QSL  card  can  be  exchanged,  And  when 
you  are  just  working  stations  as  fast  as  you 
can,  I  feel  that  all  of  the  wasted  motion 
should  be  cut  to  a  minimum.  When  I  fire 
up,  I  exchange  signal  reports  and  call  let- 
ers  ,  .  .  nothing  else.  Names  are  important 
only  if  you  are  going  to  be  talking  with 
someone  for  a  while  .  .  .  ditto  locations. 
And  why  waste  time  telling  me  what  trans- 
mitter or  antenna  is  being  used?  By  keep- 
ing the  extraneous  down  I  find  that  I  can 
manage  about  four  to  five  contacts  per 
minute.  This  is  about  250  per  hour.  Actual- 
ly I  usually  only  contact  about  200  an 
hour  because  I  take  time  out  now  and  then 
to  give  my  QSL  address  and  to  explain 
my  method  of  operation.  These  general  an- 
nouncements every  few  minutes  keep  the 
questions  to  a  minimum. 

The  system  whereby  the  DX  station  is 
on  one  frequency,  usually  just  out  of  the 
U,S-  band,  listening  for  calls  either  on  one 
frequency  or  over  a  band  of  frequencies, 
usually  results  in  about  two  contacts  per 
minute  average.  It  has  the  disadvantage  of 
spreading  the  interference  over  a  wide 
band  of  frequencies  and  thus  raising  hob 
with  quite  a  number  of  other  contacts  on 
the  band.  And  you  get  a  lot  more  inter- 
ference because  so  many  fellows  are  not 
sure  when  to  transmit  and  when  to  listen. 
This  is,  to  my  mind,  an  inefficient  and  messy 
way  to  work  DX,  Also,  this  svstem  favors 
the  louder  stations  and  acts  to  frustrate  the 
weaker  ones  who  are  forever  getting  clob- 
bered by  the  big  signals. 

Another  system,  which  works  a  little  bet- 
ter than  the  above,  but  still  leaves  a  lot 
to  be  desired,  is  to  ask  the  calling  stations 
to  spread  out  over  a  band  of  frequencies 
and  call  for  a  fixed  period  of  time,  say 
two  minutes.  The  DX  op  then  writes  down 
all  of  the  calls  he  has  heard  and  proceeds 
to  work  them  on  his  own  frequency  as  fast 
as  he  can.  This  causes  massive  interference 
to  the  band  for  a  two  minute  period  every 
few  minutes.  It  isn't  a  very  good  system, 
either. 

The  method  which  proved  the  best  to  me 
was  one  that  few  others  have  had  success 
with  and  thus  have  been  afraid  to  reallv 
try.  This  is  working  transceive  right  on  your 
own  frequency.  Let  me  explain  the  advan- 
tages   of    this    type    of    operation    before    I 
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go  into  the  details  .  .  ,  and  it  is  the  de- 
tails that  make  it  work  where  most  others 
have  failed  with  it.  When  you  are  making 
all  contacts  right  on  your  own  frequency 
you  cause  the  least  amount  of  QRM  to  the 
rest  of  the  band.  AH  of  the  fuss  is  on  one 
single  channel.  It  is  up  to  you,  the  DX 
station,  to  keep  the  fuss  to  a  minimum. 
If  you  sort  out  the  calling  stations  properly 
you  will  find  that  you  are  able  to  contact 
even  the  weakest  signals.  I  often  contact 
mobile  stations  from  just  about  anywhere 
in  the  world  ,  .  .  fellows  who  have  seldom 
before  been  able  to  work  any  rare  DX 
because  they  are  not  able  to  brute  force 
their  way  through  the  kilowatts.  And,  since 
I  am  able  to  work  stations  so  fast,  no  one 
has  to  wait  any  great  length  of  time  to  get 
through  to  me.  There  is  none  of  this  four 
or  five  hour  calling  that  some  DXpeditinns 
have  inflicted  on  the  never-say-diers,  I  find 
that  it  is  rare  indeed  when  anyone  has  to 
wait  more  than  20  minutes  for  a  contact 
.  .  .  and  he  just  has  to  sit  and  wait,  not 
call    frantically    during    the   20    minutes. 

The  whole  basic  secret  is  to,  first  of  all, 
make  sure  that  everyone  trying  to  get  you 
knows  that  you  are  listening  for  one  call 
and  one  call  only.  If  you  don't  get  the  call 
letters  on  the  one  call  they  are  to  wait 
for  you  to  give  further  instructions.  If  you 
get  this  idea  across  you  will  be  able  to 
handle  the  pileup  even  when  your  own  signal 
is  fairly  weak.  If  anyone  starts  taking  too 
long  to  call,  just  break  in  on  top  of  him 
and    the    others    will    straighten    him    out 


quickly  for  he  will  be  interfering  with  you. 
And  don't  ever  take  anyone  out  of  turn. 
Do  not  accept  a  call  from  a  breaker  or  a 
tail-ender.  Explain  that  disorderliness  will 
result  in  a  mark  in  the  log  that  no  QSL 
is  to  be  sent  for  the  contact.  Perhaps  that 
is  too  drastic?  Then  threaten  them  with  a 
one  year  hold  up  on  the  QSL  for  offenders. 
This  is  your  strong  weapon.  Try  not  to  get 
mad  when  someone  is  nasty  or  inconsiderate. 
Frankly  I  was  astounded  at  what  little  prob- 
lem I  had  with  fellows  not  following  my 
instructions.  The  DXers  will  cooperate 
beautifully  when  they  understand  what  you 
want  and  see  that  it  is  to  their  benefit  to 
cooperate.  The  DX  station  who  wants  to 
make  long  winded  contacts  and  just  two 
or  three  stations  a  day  is  going  to  have 
a  miserable  time  of  it. 

Now,  to  the  heart  of  my  "system/*  I  try 
to  find  out  what  areas  are  coming  in  strong 
and  which  are  weak.  Those  which  are  fad- 
ing out,  I  usually  try  to  work  first.  It  is 
very  frustrating  to  hear  a  DX  station  that 
you  want  to  work  gradually  fading  out  and 
have  no  chance  to  get  through  to  him.  The 
loud  stations  will  be  around  for  a  while 
and  you  can  get  them  easily.  The  weaker 
ones  may  be  gone  in  15  minutes.  I  always 
explain  this  in  order  to  let  the  loud  sta- 
tions know  why  they  have  been  put  aside 
temporarily.  Now,  when  asking  for  stations 
to  Call,  I  tell  them  about  the  one  call  rule 
and  then  stand  by  for  a  call  area  ,  .  .  say 
the  first  area.  If  there  are  too  many  sta- 
tions calling  to  sort  out  any  call  letters  I 
divide  the  pile  up  by  asking  for  separate 
prefixes,  I  start  with  the  newest  prefix  first, 
I've  found  that  if  I  stand  by  for  Wl*s  that 
I  will  get  called  by  Wl's,  Kl\  and  WAI's, 
If  I  stand  by  for  WAl's,  the  Wl*s  would 
rather  die  than  call  Normally  there  are 
not  enough  calling  so  I  can't  pick  out  one 
call  ...  or  at  least  part  of  the  call  -  .  . 
and  then  I  ask  for  more  WAl's  until 
I  have  them  all  contacted  and  there  is  no 
sound  when  I  stand  by  for  more  WAl's. 
Each  station  gets  a  signal  report  from  me 
and  nothing  else. 

When  the  Kl's  and  Wl's  have  all  been 
worked  I  usually  stand  by  for  any  late 
arriving  first  call  area  stations  just  to  clean 
it  up.  One  or  two  show  up.  When  they 
have  been  contacted  I  explain  again  about 
one  call,  my  area  by  area  system  of  con- 
tacting, where  to  QSL,  and  then  ask  for 
second   call   area    calls.    If   there    are   more 
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than  a  couple  I  split  them  up  by  prefix 
again,  starting  with  WB2.  Particularly  weak 
stations  are  helped  by  others  who  want  to 
speed  things  up  for  you. 

Every  now  and  then  another  DX  station 
will  break  in  while  you  are  working.  They 
usually  wait  their  turn  patiently  too.  Many 
times  I've  had  an  HK4  come  in  when  I 
asked  for  fours  to  call  ...  or  an  HB9 
when  I  asked  for  nines.  But  generally  I 
try  to  make  the  foreign  stations  feel  wanted 
by  standing  by  for  calls  from  outside  the 
U.S.  every  now  and  then  between  call 
areas.  When  there  were  heaw  concentra- 
lions  of  DX  stations  calling  I  found  that 
my  system  of  dividing  them  up  by  prefix 
worked  almost  as  well  as  it  did  on  state- 
side contacts.  You  may  run  into  a  little 
trouble  now  and  then,  as  I  have,  with  sta- 
tions who  are  not  fluent  in  English  and 
who  do  not  understand  what  you  are  ask- 
ing them  to  do.  It  is  easier  to  work  these 
as  they  come  rather  than  argue  with  them. 
These  are  usually  in  Italy  and  Russia,  for 
the  most  part.        r 

Well,  there  is  the  whole  system.  If  you 
get  to  a  DX  spot  I  hope  you'll  remember 
it.  And  if  you  run  into  a  DX  operator, 
hopelessly  floundering  under  the  QRM,  you 
might  try  to  get  the  idea  across  to  him 
of  getting  calling  stations  to  call  just  once 
and  in  call  area  rotation  .  .  .  with  absolute- 
ly no  exceptions.  There  is  a  great  tempta- 
tion to  come  back  to  a  breaker  who  comes 
through  very  clearly.  You  ask  if  there  are 
any  eights  that  you  have  missed  and  a  W4 
comes  through  beautifully,  giving  his  call. 
I  write  it  down  and  ask  him  to  wait  his 
turn*  Then,  when  I  am  back  to  the  fours, 
I  give  him  his  report  first,  rather  than  mak- 
ing him  call  again.  This  speeds  things  up 
and  few  listeners  realize  what  has  happened, 
so  I  don't  run  into  much  breaking  like  that. 

¥  Using  this  method  of  operating  on  side- 
band, you  should  be  able  to  get  some  2000 
stations  in  your  log  in  an  average  day  of 
about  ten  hours.  By  the  time  you  have 
5000  contacted  you  will  find  the  stations 
thinning  out  and  you  will  be  reduced  to 
calling  CQ,  sometimes  without  any  answers. 
It  is  a  shame  that  so  many  fellows  in  rare 
spots  are  wary  about  getting  on  the  air 
because  they  get  jammed  up  with  so  many 
calling  them.  Just  a  few  days  of  hard  work 
would  get  everyone  off  their  back.  From 
then  on  they  would  be  able  to  talk  as  long 
as    they    like    without    being    bedeviled    by 
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More  evidence  of  W0VXO's  recent  DXpedition  Into 
some    of   the    rarer    areas    in    the    Caribbean. 

breakers  for  a  QSL  card.  We'll  go  into 
the  QSL  card  situation  later  on.  Let  me 
just  say  that  no  DX  station  should  ever  limit 
his  contacts  because  of  the  work  involved 
in  making  out  QSL  cards  or  the  expense 
of  the  cards  or  the  postage  involved.  All 
of  this  will  happily  be  taken  over  by  a 
volunteer  for  you  who  will  act  as  your  QSL 
manager.  The  only  responsibility  of  the  DX 
station  is  to  make  contacts  and  send  a  copy 
of  his  log  to  the  manager* 
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Getting  The  Time   Right 

One  of  the  big  miseries  for  DX  opera- 
tors is  trying  to  verify  a  contact  in  their 
logs.  About  one  third  of  the  fellows  who 
send  them  a  card  get  either  the  date  or  the 
time  of  the  contact  wrong  .  ,  .  or  even 
both.  This  means  troubles.  The  DX  op  then 
has  to  take  his  choice  ...  try  to  find  the 
contact  in  the  log,  a  process  that  can  be 
very  time  consuming  if  he  has  worked  a 
large  number  of  stations  .  ,  .  or  he  can 
return  the  card  for  a  better  time  or  date 
,  ,  .  or  he  can  just  throw  it  out  The  latter 
procedure  is  popular,  unfortunately.  The  next 
time  you  don  t  get  an  answering  QSL  you 
might  just  take  a  critical  look  at  your  time 
and  date  keeping  and  see  if  that  is  the 
problem  rather  than  the  other  fellow. 

Probably  the  best  thing  you  can  have  in 
your  shack  is  a  clock  that  indicates  the 
time  and  date  in  GMT,  These  are  a  bit 
expensive  .  ,  .  perhaps  you  can  get  by  with 
just  a  GMT  clock.  I  highly  recommend  the 
kind  with  numbers  that  come  up  rather  than 
the  usual  hand  type.  You  can  read  it  a  lot 
faster  and  there  is  less  likelihood  of  read- 
ing it  an  hour  or  five  minutes  wrong.  I 
particularly  like  one  of  the  matching  con- 
soles, that  goes  with  my  transceiver,  which 
has  a  clock,  loudspeaker  and  phone  patch 
built  in. 

It  doesn't  do  a  lot  of  good  to  have  the 
time  light  when  the  date  is  wrong.  I  don't 
know  why  so  many  fellows  have  trouble 
with  this,  but  they  sure  do.  Keep  a  calendar 
by  the  operating  desk  and  try  to  remem- 
ber to  write  in  your  log  the  date  when 
you  start  operating  and  to  note  the  change 
of  date  as  2400  slips  into  0000  hours. 

Your  power  company  may  be  completely 
reliable  and  once  you  set  your  clock  it  may 
be  giving  the  correct  time  from  then  on. 
But,  unless  you  are  positive  that  there 
couldn't  have  been  a  short  power  failure, 
it  won't  hurt  to  tune  in  now  and  then  to 
one  of  the  time  standard  stations.  This 
means  WWV  or  CHU  for  us  here  in  the 
U.S.  WWV  transmits,  along  with  WWVH 
in  Hawaii,  on  2,5,  5,  10,  15,  20  and  25 
MHz.  You  can  get  a  time  check  from  them 
every  five  minutes.  And  you  should  be  able 
to  receive  at  least  one  of  these  stations  any 
time  of  the  day  or  night  from  anywhere  in 
the  country. 

While  I  don't  want  to  appear  dissatisfied 
with  the  American  product,  I  will  admit 
a    partiality   to    the    time   signals    from    the 


Canadian  Observatory  via  CHU,  These  come 
to  us  on  333  kHz,  7333  kHz  and  14,460 
kHz,  CHU  gives  you  the  correct  Eastern 
Standard  Time  every  minute,  complete  with 
both  voice  and  CW  announcement.  Their 
7333  channel  is  usable  in  most  of  the  U.S. 
during  the  day  and  can  normally  be  copied 
on  ham  transceivers.  WWV  channels  usually 
require  an  all  band  receiver  since  they 
aren't  near  any  ham  bands.  Of  course,  in 
this  day  of  transistor  portables  I  guess  that 
most  of  us  have  a  little  short  wave  receiver 
lying  around  which  can  copy  at  least  up  to 
12  MHz. 

Some  operators  are  still  using  their  local 
time  for  keeping  their  logs  and  this  then 
gets  on  the  QSL  cards.  Picture  yourself  in 
Singapore  trying  to  equate  Mountain  Day- 
light Time  with  GMT  so  you  can  locate  the 
contact  in  your  log.  If  the  chap  has  the 
patience,  he  will  be  on  his  way  to  losing 
it  along  about  the  tenth  card  he  gets  like 
this.  Moral:  keep  your  log  in  GMT.  This  is 
the  world  standard,  so  why  try  to  pick  a 
fight  with  it  at  this  late  date? 

It  will  be  handy  for  you  to  keep   some- 
sort    of    time    chart    around    the    operating 
desk.    The    great    bulk    of    the    stations    all 
over    the    world    are    active    on    about    the 
same    pattern.    They    often    try    for    a    few 
minutes  when  they  get  up  in  the  morning, 
then   youll   find   them   on   the   bands    alter 
they  get  home  from   work  in   the  evening, 
After   dinner,   many   of  them   will  show  up 
for  a  while.  If  you  are  looking  for  contacts 
with  the  Pacific  Islands  there  is  little  point 
in  making  much  of  a  fuss  about  it  during 
the    middle    of    their    afternoon    .    P    .    they 
are  all  at  work  then.   But  if  you  check  to 
see  what  time  six  in  the  evening  for  them 
is  in  your  time  zone,  you  will  stand  a  lot 
better  chance  of  getting  a  contact   Give  a 
check    around    8    am    their    time    too.    The 
prime  time  is  from  8-11  pm,  providing  you 
find  the  band  is  open  to  that  area  during 
that  time.   You  might  consider  buying   one 
of   those   world   maps    which    indicates    the 
times  in  most  places  of  interest  They  have 
a    tape    which    runs    past    the    windows    to 
show  the  local  times. 

On  weekends  you  are  likely  to  find  sta- 
tions operating  at  any  time.  This  is  the 
best  time  for  the  late  night  openings  on  the 
lower  bands  in  particular.  And  when  the  sun 
spots  are  perking  well,  you  will  find  twenty 
meters  open  all  night  much  of  the  time. 

.  .  >  W2NSD 
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SENTRY  MANUFACTURING  COMPANY 

1634  Linwood  Boulevard  -  Oklahoma  City,  Oklahoma  73106 

PHONE:  405-232-1431 -TEIEX:  071-361 -TWX:  910-831-3175 


WTW  Report 


Things  are  coming  along  very  fine  with 
manv  fellows  interested  in  the  WTW.  More 

el 

are  qualifying  all  the  time,  getting  low 
serial  numbers  on  their  certificates.  QSL 
cards  from  the  DX  stations  are  coming  in 
pretty  well  now,  and  it's  certainly  possible 
for  almost  anyone  who  halfway  tries,  to 
get  100  confirmed  countries*  The  WTW 
country  list  is  reasonably  generous  since  our 
interpretation  of  what  is  and  what  is  not 
a  country  depends  completely  upon  the 
national  amateur  radio  societies  of  the 
world.  I  suggest  that  those  who  are  in- 
terested drop  me  a  line,  enclosing  25c  in 
stamps,  and  I  will  send  along  a  few  sets 
of  our  country  list.  Each  list  consists  of 
four  pages,  printed  on  both  sides,  with  space 
for  you  to  use  them  as  a  tally  sheet  for 
ten  years.  You  will  need  two  sets  for  every 
mode  you  are  interested  in  trying  for  since 
we  want  one  list  sent  to  us  and  you  retain 
your  copy  of  what  you  sent  in.  This  will 
make  our  records  the  same  as  yours  and 
simplify  our  joint  tasks  later  on.  Just  send 
me  25c  in  stamps  to  cover  postage  and 
handling. 

As  you  might  expect,  there  are  some 
mistakes  in  the  country/tally  sheets  with 
a  few  countries  overlooked  in  making  it 
up.  Please  make  the  following  corrections 
to  the  WTW  country  lists  that  you  have: 
JW    prefix    for    Bear    Island*    JX    for    Jan 


"Hop"  Hopp!et  W3DJZ,  winner  of  WTW-200  Single 
Sideband  certificate  number  2* 


Mayen,  The  first  KGB  should  be  Marcus 
Island.  On  page  2,  the  second  country  listed 
should  have  the  prefix  of  FO8M  for  Maria 
Teresa.  Last  one  listed  on  page  2  should 
be  JW  for  Svalbard. 

On  page  5,  after  VP2M,  enter  the  letter 
"Kw  in  front  of  St.  Kitts  and  Nevis;  in 
front  of  St*  Lucia  enter  the  letter  *L"  mak- 
ing the  prefix  VF2L*  In  the  Ijlank  space 
before  VQ7,  9,  enter  VQ9  as  Seychelles 
Islands.  In  the  last  blank  space  right  after 
VS9A,  enter  VS6  for  Hong  Kong.  On  page 
63  please  note  that  ZS2M  is  both  Marion 
and  Prince  Edward  Island  and  is  only  one 
country.  This  seems  to  be  all  the  changes 
necessary  to  the  list.  Of  course,  the  exact 
way  to  spell  some  of  the  countries  may  be 
wrong,  but  it  depends  upon  who  is  doing 
the  spelling.  Hi.  I  have  seen  so  many  dif- 
ferent ways  that  they  themselves  spell  the 
name  of  their  country,  that  I  am  sure  the 
way  I  have  spelled  them  you  know  what 
place  1  am  writing  about. 

To  save  me  lots  of  work,  please  send  to 
the  following  fellows /associations  if  you 
want  a  few  sets  of  the  WTW  country/ tally 
sheets,  and,  when  you  have  qualified,  send 
your  QSL's  to  them  to  be  checked: 
W/K  1:  We  are  still  looking  for  a  good 
club  to  handle  this  district.  Until  one  is 
found  deal  directly  with  me-\V4BFD. 
W/K  2:   Same  as  above, 

W/K  3:   Western  Pennsylvania  DX  Society, 
John  F.  Wojtkiewicz/W3GJY,  1400  Chap- 
lin St.,  Conway,  Fenna*  15027. 
W/K  4:   The   Virginia   Century   Club,   P.O. 

Box  5565,  Virginia   Beach,   Va,   23455. 
W/K  5:   Same   as   W/K   1   and   W/K  2. 
W/K  6:   Orange  County  DX  Club,  James  N, 
Chavarria,  3311  Sterns  Dr.,  Orange,  Calif. 
92666. 
W/K  7:  Western  Washington  DX  Club,  Inc., 
Win.  H.  Bennitt   (W7FHG),  18549  Nor- 
mandy, Seattle  66,  Wash.  98100. 
W/K  8:    Straits  Area  Amateur  Radio  Club, 
William  Moss/WA8AXF,  Petoskey,   Mich, 
49770. 
W/K  9:   The  Montgomery  County  Amateur 
Radio    Club,    Scott    M*ilIick/K9PPX,    Box 
250,  Litchfield,  III  62056, 
W/K  0:   Same  as  W/K  1 
All   of   Canada:   The   Edmonton   DX    Club, 
(VE6GX),    12907    136    Ave.,    Edmonton, 
Alberta. 
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Oceania:  The  New  Zealand  Association  of 
Radio  Transmitters,  Jock  White/ ZL2GX, 
Contest  &  Awards  Manager,  152  Lytton 
Rd,,  Gisborne,  New  Zealand, 

Hawaii:  Use  the  K/W  6  verification  club 
(Orange  County  DX  Club)  * 

South  America:  Venezuela  Amateur  Radio 
Club,  Attention  of  YV5CHO  DX  Commit- 
tee, P,0.  Box  2285,  Caracus,  Venezuela, 
South  America. 

Europe:  R.S.G.B,  (Radio  Society  of  Great 
Britain). 

Africa:  Same  as  W/Kl 

Asia:  Presently  same  as  WK1.  We  are  work- 
ing on  one  of  the  large  Asian  DX  associa- 
tions now,  and  will  let  you  know  if  we 
can  get  together, 
What  with  the  wonderful  conditions  these 

days,    I   am   sure   that   there's   a  lot   of   fun 

to  be  had  if  you  enter  WTW  seriously,   I 


have  had  some  complaints  about  the  QSL 
problems  some  of  you  are  having.  About 
the  only  comment  I  have  about  this  is— you 
have  not  worked  the  right  stations  or  your 
approach  to  the  QSL  card  problem  has  been 
wrong.  This  is  borne  out  by  the  fact  that 
too  many  other  fellows  have  received  QSL's 
for  their  contacts;  look  at  all  the  fellows 
who  have  the  QSL's  and  have  qualified. 
There  are  quite  a  few  over  200  already 
confirmed  and  working  towards  WTW-300, 
Mind  you,  this  in  only  the  first  year.  It 
can  be  done! 

I  can  use  a  few  good  black  and  white 
photos  with  a  little  background  from  some 
of  you  who  have  qualified,  I  would  like  to 
have  a  story  about  you  and  your  station 
to  run  in  a  future  issue  of  73.  That's  it 
for   this   time   fellows   .    *   . 

.    .    -    W4BPD 


Worked  the  World 


14  MHz  SSB  WTW-200 

1,  Gay  Milius  W4NJF 

2.  "Hop"  Hopple  W3DJZ 

3,  Dick  Leavitt  K3YGJ 

4.  Joe  butler  K6CAZ 


1. 

% 
3. 
4 
o, 
6. 
7. 
8. 
9. 
10. 

11. 

12. 
13. 
14. 
15. 
16. 
17. 
18. 
]9. 
20. 
21. 
22. 
23. 
24. 


14  MHz  SSB  WTW- 1 00 

Gav   Milius   W4NJF 

Bob  Wagner  W5KUC 

"Hop"  Hopple  W3DJZ 

Hob  Gilson  W4CCB 

Jim  Lawson  WA2SFP 

Joe  Butler  K6CAZ 

Warren  Johnson  W0NGF 

Lew  Papp  W3MAC 

George  Banta  K1SHN 

Dan  Redman  K8IKB 

Paul  Friebertshauser  W6YMV 

Jay  Chesler  W1SEB 

James  Edwards  W5LOB 

Bill  Galloway  W4TRG 

Olgierd  Weiss  WB2NYM 

Jose  Toro  KP4RK 

Gerald  Cunningham  M1MMV 

Edward  Bauer  WA9KQS 

Dick  Tesar  WA4WIP 

G.  "Gus"  Brewer  W4FPW 

Tack  McNutt  K90TH 

Charles  R.  Sledge  W4TVU 

Ira  C.  Crowder  DL5HH 

James  Leonard  W4FPS 


25.  Richard  Leavitt  K3YGJ 

26.  Gordon  Read  VE6AKP 

27.  Paul  Haczela  K2BQO 

28.  Don  B.  Search  W3AZD 

29.  Len  Malone  WA5DAJ 

14  MHz  CW  WTW- 1 00 

1.  Vic  Ulrich  WA2DIG 

2.  James  Resler  W8EVZ 

3.  Dan  Redman  K8IKB 

4.  Robert  C.  Sommer  W4CRW 

5.  John  Scanlon  WB6SHL 

6.  Newton  W.  Gephart  W9HFB 

21    MHz  SSB  WTW- 1 00 

1.  Ted  Marks  WA2FQC 

2.  J  nmes  Lawson  WA2SFP 

3.  Joe  Hiller  W40PM 

4.  Scott  C.  Millick  K9PPX 

5.  Paul  Friebertshauser  W6YMV 

21   MHz  CW  WTW- 1 00 
1.  Joe  Hiller  W40PM 

28  MHz  SSB  WTW- 1 00 
1.  James  L.  Lawson  WA2SFP 

7  MHz  CW  WTW- 100 

1.  Rex  G.  Trobridge  W4BYB 

2.  R.  Sigismonti  W3WJD 
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the  world  classic... 


SR-2000,  P2000  Hurricane 
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See  it,  hear  it,  operate  it  at  Uncle  George's!  This  high  performance 

Hallicraftcrs  Hurricane  transceiver  gives  you  the  big  signal  and  more.  Receiver  Offset  Control 

(RIT)  permits  ±  2  Kc  adjustment  of  receiver  frequency,  independent  of  transmitter, 

for  round  table,  net  or  CW  operation.   Full  coverage  of  80,  40,  20,  15  and  10  meters. 

AND  maximum  legal  power  in  a  minimum  of  space— nearly  5  watts  of  power  per  square  inch! 

SR-2000— $995.00    P-2000  AC  power  supply/speaker  with  115/230V  AC  inputs— $395.00 


Uncle  George's  has  the  all  new  HT-46  transmitter  and  matching  SX-146  amateur 
band  receiver.  These  operate  as  separate  units  or  function  as  a  highly  stable  5-band  transceiver  featuring 

180  watts  PEP  on  SSB;  150  watts  on  CW.  The  advanced  design  SX-146  receiver  assures 
high  order  frequency  stability  and  freedom  from  adjacent  channel  cross-modulation  products.  Come  in  and 


Service  on  All  Types  of 

Amateur  Radio  Equipment 


I 


try  it  out!  SX-146  Receiver,  $269.95,  HT-46  Transmitter— $369.95. 


Our  12th  year  of  service  as  Ham  Headquarters  for  the  Nation's  Capital. 


As 


UNCLE      GEORGE'S 
RADIO   MAM  SMACK 


a  division  of  ELECTRONIC 


(301)  949-2262 


1  1 324  FERN  STREET. 


HACK 


DISTRIBUTORS,  INC 

WHEATON.  MD.  20902.  U.S.A. 


Hitch  your  Hurricane  to  a  Hygain  Thunderbird  Tribander  Beam  .  .  .  specifically,  the 
ALL-NEW  6-element  TH6DX  for  the  ultimate  in  tribander  performance  and  mechanical 
reliability  on  10,  15  and  20  meters.  Superb  on  DX  and  other  long  haul  contacts.  Separate  Hy-Q 
traps,  featuring  large  diameter  coils  developing  exceptionally  favorable  L/C  ratio  and 
very  high  Q.  Peak  performance  on  each  band— phone  or  CW.  Takes  maximum 
legal  power.    Model  TH6DX,  $149.50 

The  new,  improved  3-element  Model  TH3Mk2 
Thunderbird  delivers  outstanding  performance. 
New  "Hy-Q"  traps  for  each  band.  Rugged 
construction  throughout.  Takes  maximum  legal 
power.  $114.95 


The  fabulous  Thunderbird  Jr.  Model  TH3Mk2 
3-element  beam  takes  up  to  300  watts  AM;  600 
watts  PEP.  For  roof-top  or  light  weight  tower. 
Rotates  with  heavy  duty  TV  rotator.  Turning 
radius  14.3  ft.  $74.50 


The  ruggedly  constructed  2-element  Thunderbird 
Model  TH2Mk2  installs  almost  anywhere  . .  . 
delivers  excellent  performance.  Features 
the  new  "Hy-Q"  traps.  Takes  maximum  legal 
power.  $74.50 

WE  STOCK  ALMOST  EVERY  ITEM  IN  THE  HY-GAIN 
UNE  — AVAILABLE   FOR   IMMEDIATE   SHIPMENT 


"^^■"■^fflp 


for  the 


contacts 

makes. 


*  ^i- ' 


Model  14AVQ  for  40  thru  10  meters 

Ask  any  Ham  who  owns  one... his  log  will  verify  that  for 
40  thru  10  meter  operation,  you  can't  find  another  trap 
vertical  that  can  match  the  performance  of  the  Hy-Gain 
Model  14AVQ.  It  takes  maximum,  legal  power... high  level 
AM,  SSB,  RTTY  or  any  other  mode  desired.  It  develops  an 
extremely  low  angle  radiation  pattern  that  insures  un- 
compromised  performance  for  short  haul,  long  haul  or  DX 
communications... on  Phone  or  CW.  Its  three  large  dia- 
meter "Hy-Q"  traps  are  individually  precision  tuned  to 
frequency  to  provide  true  1/4  wave  resonance  on  each 
band.  And,  the  entire  antenna  is  at  DC  ground  thus  reduc- 
ing atmospheric  noise  to  an  absolute  minimum  while 
providing  positive  lightning  protection.  Rugged  heavy 
gauge  aluminum  construction . . .easy  to  install  on  ground 
or  rooftop. 

For  40  thru  10  meter  operation,  don't  settle  for  less  than 
the  best.  Get  the  vertical  that's  known  for  the  contacts 
it  makes  -  Hy-Gain  Model  14  A  VQ...  $32.50  Net 

Roof  Mounting  Kit  for  Model  14AVQ- Includes  adjust- 
able roof  saddle,  guy  wires,  hardware  and  complete  in- 
structions for  installing.  Model  14RMQ.... $14.95 

Available  now  from  your 
Hy-Gain  distributor  or  write... 
HY-GAIN  ELECTRONICS  CORPORATION 


OTHER  HY-GAIN 
VERTICALS... 

INCOMPARABLE  HY-T0WER 

for  80  thru  10  meters.  Rugged 
self-supporting  all-band  trap- 
less  vertical  built  to  deliver  a 
lifetime  of  optimum  perform- 
ance. Model  18HT\..  $149.50 
Net 

FABULOUS  MODEL  18AVQ 

for  80  thru  10  meters.  The 
world's  first  low  cost  alt-band 
trap  vertical-  Four  individual^ 
tuned  Hy  Q  traps.  Entire  an- 
tenna at  DC  ground.  Model 
18AVQ  ...$49,95  Net 

FAMOUS  MODEL  12  AVQ 
for  10,  15  &  20  Meters.  Com- 
panion to  Model  14AVQ.  Same 
outstanding  performance  char- 
acteristics for  10t  15  and  20 
meters,  Model  12AVQ...  $24.50 
Net 

VERSATILE  MODEL  18V 

for  80  thru  10  meters.  Highly 
efficient,  budget  priced  verti- 
cal with  simple  feedpoint  ad- 
justment to  any  band.  Mod 
18V. „$16. 95  Net 


8403  N.E.  Highway 
Deph  AB  10 


incoln,  Nebraska  68501 


7- . 


1  ,       ■  ._    • 


Gus:  Part  28 


Bouvet  Island 


About  the  2nd  or  3rd  day  out  from  Gough 
Island,  the  first  iceberg  was  spotted,  Just  a 
cold,  white  hunk  of  ice  floating  in  the  sea. 
The  first  one  looked  to  be  about  the  size  of 
an  automobile,  and  they  tell  me  that  only 
about  one  fifth  of  it  is  above  water.  The 
further  South  we  went,  the  more  icebergs 
were  seen.  You  can  be  sure  that  they  had 
their  special  iceberg  spotter  sitting  on  the 
radar   all   night    long. 

That  night,  I  went  out  on  deck  as  usual 
and  the  old  Southern  Cross  was  nearly  over- 
head. We  were  getting  there,  and  the  winds 
had  that  icy  feel  when  they  struck  me  in 
the  face.  The  next  morning  when  I  went 
out  on  deck  for  my  usual  look  around,  the 
j  sky  was  completely  overcast  and  it  was  down- 
right cold,  with  a  capital  "C'\  That  was 
when  I  went  back  to  my  little  cabin  and 
hauled  out  a  pair  of  those  "long  handles" 
that  K8TRW  had  sent  me,  and  when  I  went 
back  out  on  deck,  I  felt  a  lot  more  com- 
fortable. 

All  during  this  part  of  the  trip,  I  spent 
as  much  time  on  the  bands  as  possible  to 
give  the  fellows  a  running  account  of  our 
progress  to  the  island.  I  think  it  would  make 
DXpeditions  a  lot  more  interesting  if  every 
DXpeditioner  would  do  the  same  thing.  This 
gives  the  fellows  a  chance  to  follow  your 
progress  as  you  get  near  that  rare  spot.  I 
suppose  this  is  what  you  might  call  part  of 
the  "chase/'  As  you  g?t  nearer  and  nearer 
to  the  spot,  the  fellows  will  know  approxi- 
mately when  they  can  look  for  you  from 
the  island.  This  gives  them  a  chance  to  phone 
the  boss  to  pull  the,  "I  am  sick",  deal.  I  think 
this  is  much  better  than  just  popping  up 
from  some  spot  without  warning  and  making 
many  of  the  gang  miss  you,  unless  they 
take  off  three  or  four  days. 

When  we  were  about  100  miles  from  Bou- 
vet, the  sea  was  completely  covered  with  ice 
floes.  The  little  ice  breaker  just  plowed 
into  the  floes  and  broke  them  up  into  smal- 
ler pieces  as  we  went  through.  They  told 
me  about  getting  caught  in  the  ice  once  in 
March,  and  had  to  have  an  American  ice 
breaker  come  to  their  aid  and  break  a  path 
for  them  to  get  out, 

I  think  it  was  the  4th  day  out  that  we 
at  last  saw  Bouvet  Island  in  the  distance. 
I  got  on  the  air  that  night  and  told  the  boys 


that  I  had  at  last  arrived  and  hoped  to  land 
the  next  morning.  I  had  found  that  it  was 
sun-up  at  about  2:15  AM  (local  time,  that 
is)  down  there.  I  got  into  the  sack  for  a 
short  night's  rest  at  about  11  PM,  I  was  too 
excited  to  do  more  than  get  an  hour  or  so 
of  sleep  before  they  woke  me  up  to  say, 
"This  is  it .  .  ,  let's  go'\ 

Everything  was  loaded  into  the  big  life- 
boat, very  carefully  wrapped  in  canvas  and 
oil  cloths  and  secured  with  rope  to  keep  it 
from  sliding  all  over  the  boat. 

We  had  found  a  spot  on  the  map  which 
was  on  the  northwest  corner  of  the  island, 
called  "Circumcision  Point"  Just  the  right 
spot  for  propagation  to  the  USA,  Europe, 
Africa,  South  America,  and  even  some  of 
Asia,  But,  the  VKs  and  ZLs  were  very  well 
shielded  by  sheer  cliffs,  both  to  the  south 
and  southeast.  This  spot  was  about  the  size 
of  two  city  blocks  and  was  well  above  high 
tide. 

It  took  about  two  hours  of  hard  work  for 
us  to  go  the  1000  feet  or  so  from  where  the 
ship  was  anchored  to  where  we  wanted  to 
land.  The  temperature,  I  estimate,  was  about 
20  degrees  and  the  wind  was  absolutely  mur- 
der when  it  struck  me  in  the  face,  I  had 
on  the  following  clothing:  regular  under- 
shorts  and  shirt,  then  two  pair  of  those  red 
long  insulated  underwear,  a  flannel  shirt 
with  long  tails,  two  pair  of  woolen  pants,  one 
pair  of  regular  socks,  and  then  a  pair  of 
woolen  socks  coming  about  6  inches  above 
my  knees  .  *  .  then  a  very  heavy  turtle  neck 
sweater,  I  also  had  a  wool  headpiece  cover- 
ing all  but  my  eyes,  and  a  big  heavy  over- 
coat and  last  but  not  least,  a  pair  of  fur 
lined  gloves  coming  almost  to  my  elbows. 
And  I  way  still  cold! 

Getting  all  my  stuff  ashore  was  no  easy 
task  and  to  this  day  I'm  surprised  we  didn't 
lose  some  of  it  in  the  rough  swells  w7hich 
kept  hitting  us.  But  we  made  it  ...  I  was 
at  last  on  Bouvet!!! 

I  had  an  African  chap,  and  lots  of  pen- 
guins to  keep  me  company.  We  had  lots  to 
do  after  the  lifeboat  departed,  A  tent  to  put 
up,  an  antenna  to  install  in  frozen  ground, 
the  putt-putt  to  get  cranked,  a  fifty  gallon 
drum  of  petrol  to  roll  up  to  the  point  I  had 
selected   for   it,    a   tank    of  compressed    gas, 
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and    even    a   small    gas   heater   had   to    be 
moved  to  the  camp  site* 

At  last  I  had  arrived  at  this  bleak,  frozen, 
ice  and  snow  covered  island  some  1,500  miles 
southeast  of  Capetown,  South  Africa.  We 
were  there  in  what  they  call  mid-summer— 
around  the  fifth  of  December.  The  ice  pack 
was  some  150  miles  or  so  north  of  the  island, 
and  it  took  a  South  African  ice  breaker  to 
get  through  all  that  frozen  ocean,  I  sure 
would  hate  to  try  going  there  in  a  smaller 
boat  even  in  their  "warm  season". 

The  island  from  a  distance  looked  like  a 
very  large  chocolate  cake  with  white  frost- 
ing on  its  top  side.  The  top  of  the  island 
(at  least  about  9/10ths  of  it)  is  a  high  pla- 
teau, and  this  portion  was  covered  with  a 
glacier  some  200  to  300  feet  thick.  This 
glacier  was  making  all  kinds  of  noise  all 
day  long  and  all  night  long;  cracking,  pop- 
ping and  snapping.  Then  there  was  a  tre- 
mendous splash  when  a  big  chunk  of  this 
frozen  snow  dropped  off  to  the  ocean  below. 
These  chunks  at  times  Svere  as  large  as  two 
or  three  moving  vans. 

When  the  bands  quieted  down,  it  was 
interesting  to  watch  and  listen  to  things 
happening  to  that  ice.  But  to  me  the  pen- 
guins and  other  bird  life  were  even  more 
interesting,  as  well  as  a  number  of  seals 
and  sea  lions  which  hung  around  all  the 
time.  At  times  these  sea  lions  would  have  a 
fight  and  what  a  lot  of  roaring  and  grunting 
took  place!  Trying  to  count  the  penguins 
was  an  impossible  task  since  they  were  al- 
ways on  the  move.  At  first  they  were  very 
friendly,  in  fact  this  business  of  being 
friendly  was  the  biggest  trouble  with  them. 
It  got  to  the  point  where  we  became  the 
center  of  attraction  to  them.  They  were  not 
afraid  of  us  at  all,  even  when  we  had  to  use 
a  small  piece  of  aluminum  pipe  to  keep 
them  a  distance  away  from  us.  Everything 
we  did  there  was  difficult— did  you  ever 
try  driving  a  piece  of  aluminum  pipe  into 
frozen  ground?  Well  we  finally  got  it  down, 
not  too  deep  of  course,  but  when  we  got 
ready  to  depart  it  was  frozen  solid  and  we 
could  not  get  it  out  of  the  ground.  If  s  prob- 
ably still  right  there  where  we  drove  it  in! 
Getting  the  tent  anchors  in  that  frozen 
ground  was  a  little  difficult  too,  even  though 
they  were  made  out  of  sharpened  pieces  of 
steel.  We  put  up  our  little  "pup  tent",  size 
about  4  by  6  feet  Not  enough  room  for  our 
two  folding  cots  and  the  card  table  for  the 
rig.  This  card  table  ended  up  being  placed 
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at  the  entrance,  when  the  flaps  were  ex- 
tended, the  operating  position  was  about 
50%  shielded  and  about  50%  out  in  the 
open*  I  operated  with  my  folding  chair  right 
up  against  the  end  of  the  cots  facing  out,  I 
was  in  the  shelter,  but  the  rig  and  most  of 
the  operating  table  was  outside  the  tent 
The  antenna  (a  vertical  Hy-Gain)  was  33 
feet  from  the  rig  and  the  "putt-putt"  (pow- 
er plant)  was  250  feet  away-  After  battling 
those  doggoned  penguins  every  step  of  the 
way  we  finally  got  everything  put  together 
and  connected  up.  My  hands  were  nearly 
frozen,  even  though  I  had  on  a  pair  of  fur 
lined  and  covered  gloves.  You  can  be  sure 
it  crossecj  my  mind  that  no  one  back  in  the 
states,  in  their  well  heated  houses  or  apart- 
ments had  any  idea  of  all  this  happening 
to  me.  Even  to  this  day,  it's  amazing  to  me 
that  I  stuck  to  the  task,  freezing,  with  teeth 
chattering,  doing  all  this  to  give  the  boys 
another  new  country.  The  DXing  bug  must 
have  given  me  encouragement  to  overcome 
all  this  and  to  put  up  with  all  this  "ungodly" 
hard  and  miserable  work  to  give  the  bo> 
all  over  the  world  a  little  more  excitement 
and  something  to  chase  again.  I  don't  think 
there  is  a  thrill  in  the  world  that's  more 
exciting  than  to  be  the  center  of  attraction 
to  thousands  of  DXers  with  all  of  them  in 
there  madly  calling  you  for  that  "new  one". 
I  sure  wish  I  had  a  better  command  of  the 
English  language  so  I  could  describe  this 
feeling  to  you-  If  you  are  a  true  DXer  and 
have  snagged  some  new  ones,  you  have  just 
a  small  idea  of  how  I  felt  at  Bouvet  as  well 
as  at  the  other  Brand  new  countries  1  put 
on  the  air  for  the  first  time,  Even  right 
now,  sitting  here  in  Cordova,  South  Caro- 
lina, writing  this  article  gives  me  another 
thrill,  thinking  about  it  again.  Even  with 
all  the  things  that  happen  each  day  to  make 
these  events  slide  to  the  back  of  vour  mind, 
you  still  have  time  to  lie  in  bed  at  night 
just  before  you  go  to  sleep  and  think  back 
on  all  these  wonderful  experiences.  Up  to 
this  time  I  am  quite  sure  that  Bouvet  island 
is  the  high  spot  on  my  list  of  experiences  I 
have  gone  through,  at  least  up  to  this  time 
—of  course  later  on  putting  Tibet,  Bhutan, 
Sikkim,  and  even  Red  China  on  the  air, 
almost  exceeds  the  excitement  of  the  Bouvet 
Island  operation.  Just  like  the  Gough  Island 
operation;  right  after  the  tuning  up,  there 
was  ZS1RM  (Marge-in  Capetown  again)  in 
there,  she  just  said  (on  C\V),  "Gus?"  Back  I 
came  and   said  "yep,  it's  me  Marge."  Then 
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These  valuable  EXTRA  features 
included  in  both  editions! 

•  Q5L  Managers  Around  the 
World! 

•  Census  of  Radio  Amateurs 
throughout  the  world! 

•  Radio  Amateurs'  License 
Class! 

•  World  Prefix  Map! 

•  International  Radio 
Amateur  Prefixes 


GET  YOUR  NEW 
ISSUE  NOW! 

Over  283,000  QTHs 
in  the  U;S-  edition 

$6,95 

Over  135,000  QTHs 
in  the  DX  edition 

$4.95 

See  your  favorite  dealer  or 
order  direct  (add  25C  for 
mailing  in  U.S.,  Possessions 
&  Canada.  Elsewhere  add 
500, 

Radio  Amateurs1  Prefixes 
by  Countries! 

A.R.R.L  Phonetic  Alphabet! 

Where  To  Buy! 

Great  Circle  Bearings! 

International  Postal 

Information! 

Plus  much  more! 
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fM 
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INC. 

Dept.  B,4844  W.  Fullerton  Ave. 
Chicago,  ill.  60639 


DONATE  YOUR  EYES  SO  THAT 
ANOTHER  MAY  SEE 

Great  advances  lave  been  made  over  the 
past  25  years  in  the  repair  of  damaged  cor- 
neas, the  clear  substance  that  covers  the 
pupils  of  your  eyes.  The  only  material  that 
can  he  used  to  make  these  repairs  comes  from 
other  eyes — those  WILLED  by  their  owners 
for  removal  within  4  hours  after  death,  and 
the  degree  of  success  in  these  operations  is 
astonishingly    high. 

Hundreds  of  people  every  year  are  able  to 
see  again  because  of  these  donations,  but  even 
so  the  availability  of  eye  material  is  so  limited 
that  the  majority  of  the  over  75,000  who  should 
have  this  surgery  will  not   live  long  enough. 

The  need  now  is  for  hundreds  of  thousands 
of  additional  pledges  to  produce  an  ever  in- 
crcasing  availability.  A  thousand  pledges  to- 
day may  produce  no  material  for  many  years, 
so  the  greater  the  pledge  group*  especially 
among  the  upper  age  levels,  the  greater  the 
chance  that  many  of  those  who  need  this 
transplantation    will    indeed  live   to  see  again. 

Obtaining  these  pledges  has  been  a  project 
of  Lions  Clubs  in  many  rities,  and  their  mem- 
bers, or  Doctors  and  Hospital  Administrators, 
can  direct  you  to  a  source  of  pledge  cards 
which  y on  and  your  family  must  complete  to 
make  an  eye  donation  valid.  Here  is  a  project 
for  entire  families.  What  greater  gift  could 
you   give  to  a  fellow  man! 

Amateur  Radio's  participation  in  this  work 
can  be  heard  every  day  of  the  year  on  3970 
kHz,  currently  at  7  A.M.  and  S  F.M,  EST,  as 
the  Eyebank  Network  locates  the  availability 
of  and/or  the  need  for  corneal  transplant  ma* 
terial  among  the  nation's  57  Eye-Banks. 
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budget-priced  walnut  communications  desk 
groups  equipment  neatly,  right  in  your  living  room 


SEND   FOR   BROCHURE 
OF  OTHER   MODELS 


DIPLOMAT 
$139.95 


You  can  operate  your  amateur  radio  equip* 
ment  right  in  your  living  room  with  this 
inexpensive,  "wife-approved"  communications 
desk  from  Design  Industries. 

You II  like  its  custom  features  .  .  ,  func- 
tionally tilted  top  surface  holds  your  equip- 
ment at  just  the  right  operating  angle  .  .  . 
deep  cable  trough  keeps  desk  top  neat,  yet 
leaves  connections  accessible  *  .  .  three 
drawers  give  you  plenty  of  storage  room. 

She'll  like  its  rich  walnut  finish  and  modern 
furniture  styling, 

You'll  both  like  its  low  price. 

The  DIPLOMAT  communications  desk 
accomodates  Collins,  R.  L  Drake,  Galaxy, 
Ha  Hie  rafters,  and  most  other  modern  equip- 
ment, 

Sofd  Only  Through  Authorized  Distributors 


ironies  center,  inc. 

2929  N,  HASKELL     2I4-LA6-2023     DALLAS,  TEXAS  75204 


the  world  fell  in  on  me,  More  doggoned 
stations  calling  than  I  have  ever  heard,  even 
up  to  this  day  of  DXing,  I  had  kept  everyone 
well  informed  as  to  my  progress  on  the  way 
to  the  Island  by  operating  MM  all  the  way 
from  Cough  Island  until  Bouvet  was  sighted. 
Since  my  "ETA"  had  been  given  out  to  the 
boys,  they  all  were  on  hand,  standing  bv  for 
me  when  I  fired  up.  Many  of  them  I  found 
out  later  had  stayed  at  home,  playing  sick, 
or  taking  their  vacations  so  they  would  not 
miss  this  one,  1  know,  with  all  those  thous- 
ands calling  me  every  minute  of  every  day 
I  operated,  that  some  of  them  never  did 
make  the  grade— to  these  I  say  I  am  sorry 
—I  sure  wish  I  could  have  stayed  longer.  I 
did  stay  4  and  %  days  and  operated  practi- 
cally around  the  clock  while  down  there- 
total  number  of  QSO's  at  the  end  of  that 
time  was  almost  5,000  and  still  the  pile-up 
sounded  larger  than  the  first  day  there*  It 
was  great  fellows!  The  thrill  is  still  with  me 
when  I  sit  or  lie  back  and  think  of  it  all. 

The  first  night  there  was  "something**, 
yes  sir.  When  the  sun  went  down  (about 
10:30  at  night),  those  darned  penguins 
crowded  around  the  tent  when  I  turned  on 
the   light   over   the   operating   table,    and    it 


was  a  continuous  battle,  with  both  me  and 
the  South  African  chap  beating  them  off 
trying  to  keep  them  from  coming  into  the 
tent.  Those  pretty  little  fellows,  that  look 
so  tame  and  helpless,  are  real  rough  ones 
when  they  struck  us  on  our  legs  with  their 
little  stublike  wings  and  it  was  not  beyond 
them  to,  at  times,  take  a  nip  at  you  with 
their  beaks  either.  We  soon  got  to  the  point 
where  it  was  no  fun  battling  these  creatures 
all  night.  I  kept  the  South  African  chap 
rather  busy  most  of  the  time  pouring 
'petrol"  in  the  'putt-putt",  and  trying  to 
control  the  penguins.  In  between  times  he 
would  crawl  into  the  sack  to  keep  warm. 
The  little  gas  heater  sure  did  come  in 
handy.  When  I  was  operating,  I  usually 
had  an  armv  blanket  over  both  me  and 
the  whole  rig;  with  a  kerosene  lantern 
burning  between  my  legs  to  attempt  to  keep 
warm.  The  second  night  there  we  had  a 
snow  storm.  It  must  have  been  a  five  or 
six  foot  snowfall  When  it  started  falling 
and  started  to  get  real  cold,  the  wind  felt 
like  it  was  directly  from  the  South  pole 
and  the  temperature  fell  down  to  about 
15  degrees  (F),  To  me,  it  felt  like  minus 
15,    and    snow    came    down    it    seemed    in 
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Jim  Fisk  WIDTY 
RFD   I,  Box   138 
Rindge,   N.H.  03461 


Knight-Kit  T-175  6/1 0-Meter 

Linear  Amplifier 


With  the  tremendous  band  openings  on  six 
and  ten  that  are  due  this  winter  and  next,  a 
little  extra  power  will  help  in  getting  through 
the  QRM  to  work  that  new  country  or  state. 
If  you're  presently  getting  along  with  a  one- 
to  ten-watt  peanut  whistle  such  as  the  Knight- 
Kit  TR-106,  the  T-175  linear  amplifier  is 
ideal.  It  is  particularly  useful  with  small 
transistor  transmitters  where  you  want  a  little 
more  zap* 

In  addition  to  operation  as  a  grounded- 
grid  linear  amplifier  on  AM,  SSB  and  CW, 
it  may  also  be  plate  modulated  for  high-level 
AM  operation.  It  will  run  120  watts  on  AM 
linear  and  plate-modulated  AM,  150  watts 
on  CW  and  300  watts  PEP  on  single  side- 
band. Drive  requirements  for  AM  are  one  to 
four  watts,  seven  watts  on  CW  and  up  to 
15  watts  PEP  on  SSB.  These  requirements 
fall   right   in    with    several   low-power   trans- 


mitters and  transceivers  currently  on  the 
market. 

Although  the  T-175  linear  is  not  a  band- 
switching  unit,  it  may  be  used  on  either  six 
or  ten  meters  by  simply  wiring  in  the  proper 
final  coil  during  construction*  By  using  a  coil 
which  is  designed  specifically  for  the  band 
in  use,  efficiency  is  considerably  increased 
over  a  bands  witching  arrangement  where  de- 
sign  compromises   must  be  made. 

When  I  first  built  the  amplifier,  I  put 
the   ten-meter  coil  so  I   could   run   some 


in 


comparisons  with  a  popular  five-band  300- 
watt  sideband  transceiver.  With  about  10 
watts  of  SSB  drive,  I  could  load  the  T-175 
up  to  the  same  power  output  as  the  trans- 
ceiver. The  DX  stations  I  worked  couldn  t 
tell  the  difference  when  I  switched  from  one 
unit  to  the  other.  A  quick  check  with  the 
scope    showed    no    flattopping    or    distortion 
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ANNOUNCING  .  .  •  the  keyer  with  a  memory! 


the  MICRO-ULTIMATIC 


MODEL  K1 


SPECIFICATIONS; 

Speed,  10-60  WPM  in  one  linear  range.  Input;  3-wire 
key  paddle  (not  supplied].  Output  (model  K- 1 R J :  high* 
speed  reed  relay:  mode!  K-IG.  150-yolt  blocked-grid 
keying  transistor.  Construction:  %-lnch  thick  black  ano- 
diied  aluminum  cabinet;  glass-epoxY  board.  Internal 
monitor  oscillator/amplifier,  jack  for  patching  to  re- 
ceiver. Power:  105/125  VAC,  60  cycles,  8  watts.  Circuitry: 
all  digital,  employing  monolithic  integrated  circuits. 
Shipping    weight,    4'/a    pounds. 


THE  ONLY  KEYER  OFFERING: 

•  Dot  and   Dash   Memories 

•  Squeeze  Paddle  Operation 

•  Integrated  Circuit  Construction 

•  Linear  Speed  Control   10-60  Wpm 

•  Built-in  Monitor  and  Amp 

•  Unconditional   Guarantee 


The  Micro-Ultimatic  is  the  most  advanced  electronic 
keyer  available.  It  was  first  described  In  June,  I9&&(  73 
magazine.  Now  completely  redesigned  and  Improved,  it 
offers  an  ease  of  operation  which  is  unsurpassed.  Inde- 
pendent dot  and  dash  memories  permit  "squeeze"  (Inde- 
pendent) paddle  operation  If  desired.  High-speed  opera- 
tion at  40-60  WPM  is  completely  practical;  yet,  smooth, 
tape-like  code  at  10  WPM  is  generated  with  an  ease 
which  is  surprising,  The  design  and  construction  of  the 
K-l  atb  first -quality,  and  an  unconditional  one-year 
guarantee  assures  your  satisfaction.  More  details  are 
available  In   a  free  brochure* 


The  Micro-Ultrmatic  Is  in   limited   production   now.    Orders   are  handled   first-in-first-out.   Send    check   or    MO    for 
$65,00    plus   shipping.   Sorry,    no   CODs. 

PICKERING  RADIO  CO.    •    Box  29    •     Portsmouth,  R.I.  02871 


"chunks"— it  was  so  darned  cold,  I  just 
QRT,  and  to  keep  warm,  crawled  into  the 
sack,  putting  the  little  heater  at  the  foot 
of  our  cots  and  closing  the  flaps.  The  heat- 
er was  turned  up  "wide  open'*  and  I  was 
so  doggoned  tired  I  am  sure  I  was  sound 
asleep  in  about  2  minutes,  I  had  set  the 
alarm  clock  to  go  off  at  5  AM  the  next 
morning  and  I  am  glad  to  say  I  am  a  very 
light  sleeper.  I  think  the  bell  on  the  clock 
clanged  about  once  and  I  reached  over  and 
turned  it  off  and  leaned  over  and  turned 
up  the  lantern  which  had  been  burning  all 
night.  I  intended  on  going  outside  to  crank 
up  the  putt-putt  and  get  going  on  the  air. 
I  found  that  I  could  not  even  open  the  test 
flapl  I  woke  up  the  helper  in  the  other 
cot,  and  we  both  finally  got  the  tent  flap 
open  and  found  that  the  tent  was  almost 
covered  with  snow.  It  was  broad  daylight 
at  this  hour  down  there,  and  the  sun  was 
up  nice  and  bright  We  went  out  to  the 
power  plant,  and  after  trying  about  15 
minutes  we  could  not  get  it  cranked  at  all. 
Then  we  drained  out  all  the  oil  and  took 
it  back  to  the  tent  and  put  it  over  the  little 
single  burner  gasoline  stove  to  get  it  about 
to  the  boiling  point.  We  rushed  it  back  to 


the  power  plant  and  poured  it  in  quickly 
and  then  primed  the  engine  by  pouring 
raw  gasoline  directly  into  the  spark  plug 
hole.  The  very  first  pull  on  the  cranking 
cord,  she  started  off  and  I  was  back  in  busi- 
ness as  LH4C1  I  went  back  to  the  Rig  and 
found  the  SWR  up  to  about  5:1  then  it 
dawned  on  me  that  the  snow  had  the  an- 
tenna base  drowned— we  practically  dug 
our  way  to  its  base  and  found  the  snow 
about  4  feet  deep  and  away  we  went  with 
our  snow  shovels  and  removed  the  snow 
from  around  the  antenna  (we  did  not  worry 
about  the  ground  plane  radials  being  cov- 
ered). The  first  "One  by  one  CQ"  produced 
the  right  results— sounded  like  a  thousand 
fellows  calling  me— and  before  that  first 
call  I  had  only  heard  two  stations  having 
a  rag  chew.  Everyone  must  have  been  stand- 
ing by  just  for  me!— The  "Gus  watchers" 
were  really  on  the  job  that  morning.  Every- 
time  you  worked  one,  it  seemed  two  took 
his  place  and  the  pace  never  did  seem  to 
slacken  even  up  to  the  last  day  of  opera- 
tion. Nothing  like  this  had  ever  happened 
before,  and  to  this  day  I  still  get  a  thrill 
thinking  about  it  aU, 

.  -  .  W4BPD 
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when  driven  with  the  low-power  exciter,  but 
when  drive  exceeded  about  15  watts,  some 
distortion  was  discernible  (on  sideband). 

Linear  AM  operation  is  much  more  critical 
than  sideband,  but  when  the  T-175  is  timed 
up  according  to  the  instruction  manual  and 
the  grid  bias  is  properly  adjusted,  there  is 
no  distortion.  Of  course,  there  is  no  problem 
at  all  with  CW  operation  and  when  plate 
modulated  with  an  external  60-watt  modula- 
tor, excellent  results  (and  reports)  are  ob- 
tained. 

After  extensive  testing  and  signal  compari- 
sons on  ten,  I  pulled  out  the  ten-meter  coil 
and  put  in  the  six-meter  coil,  I  had  been  run- 
ning a  low-power  transverter  for  local  con- 
tacts on  six,  and  the  extra  power  afforded  by 
the  T-175  was  a  welcome  addition.  DX  sta- 
tions I  had  called  in  vain  during  previous 
openings  often  came  back  after  the  first  calL 
Since  I  live  in  a  channel  2  fringe  area,  I  was 
a  little  concerned  with  possible  TVI  problems, 
but  even  with  no  low-pass  filters  installed 
I  didn't  experience  any  difficulty  until  I 
got  above  about  52.5  MHz;  TVI  problems 
above  this  point  in  the  band  were  quickly 
eliminated  with  a  Drake  low-pass  filter* 

The  circuit  of  the  T-175  linear  amplifier 
is  quite  straight  forward— two  horizontal  de- 
flection tubes  (6JE6A*s)  are  connected  in 
parallel  grounded  grid.  With  class-B  opera- 
tion, excellent  performance  is  obtained  on 
AM,  SSB  and  CW.  A  fan  is  included  to  keep 
things  on  the  cool  side  and  a  pi  network 
is  used  to  couple  into  coaxial  lines  from  about 
25  to   150   ohms. 

One  extremely  nice  feature  of  this  ampli- 
fier is  the  built-in  relay  amplifier  (12AT7). 
With  this  tube  in  play,  no  external  switch- 
ing is  required  to  turn  the  linear  on  when 
you  go  to  transmit.  A  small  amount  of  if 
energy  is  picked  off  the  input,  rectified  and 
filtered,  and  fed  to  the  12AT7  grid.  Normally 
this  tube  is  cut  off,  but  when  transmitting, 
the  rectified  rf  signal  turns  it  on  and  picks 
up  the  relay  in  its  plate  lead.  This  relay 
connects  the  driver  to  the  grid  circuit  of  the 
power  amplifier,  connects  the  antenna  to 
the  output  pi  network  and  turns  on  the  fan. 

If  you  want  to  operate  the  exciter  bare- 
foot, you  simply  put  the  control  switch  on 
standbv.  This  disconnects  B+  from  the  relay 
amplifier,  thereby  preventing  the  control  re- 
lay from  being  activated.  In  this  configura- 
tion* the  driving  signal  bypasses  the  power 
amplifier  and  is  connected  directly  to  the 
antenna.  The  relay  amplifier  is  also  used  for 


Knight-Kit  T-175  Specifications 


Frequency    range; 
Power  input: 


Drive    requirements 

Input    impedance: 
Output  impedance: 

Tube    lineup : 

Power  supply* 


Features: 


Power   requirements 
Size   and   weijfht: 


Two   coils  provided;  27-30  MHz 
and   50-54   MHz. 

120    watts    AM    linear   or  plate- 
modulated  AM  ;   150   watts  CW ; 
800  watts   PEP   SSB. 
1-4  watts  AM;  7  watta  CW;  15 
waits    PEP  maximum   SSB. 
50  ohms   nominal, 
50     or     70     ohm     coaxial     line. 
SWR   less   than   3:1, 
Two    6JE6A    output    amplifiers ; 
12AT7   relay  amplifier. 
Silicon  rectifiers.  Full  wave  volt- 
age-double   hiRh-voltaffe    supply. 
Half  wave      voltage- double      bias 
supply. 

Meters  on  front  panel  for  plate 
current  and  grid  current/ rela- 
tive power.  Forced  air  cooling: 
during  transmit. 
110-130  Vac.  00  Hz,  220  watts 
maximum,  45  watts  on  standby, 
5%  x  13%  x  11  inches.  20 
pounds. 


CW  operation,  but  above  12  WPM,  the  relay 
is  too  slow  to  follow  the  dots  and  dashes, 
and  it  must  be  continuously  activated  by  a 
simple1  resistor   substitution. 

Construction  of  the  T-175  linear  amplifier 
is  very  straight  forward  and  you  shouldn't 
run  into  any  difficulty  if  you  follow  the  ex- 
cellent instruction  ip  annul.  All  of  the  parts 
are  clearly  labeled  and  the  hookup  wire  is 
provided  in  precut  lengths.  Proper  layout 
on  six  meters  can  sometimes  be  a  problem, 
but  in  the  T-175  no  trouble  was  experienced 
within  stability  or  parasiticus.  The  design  is 
simple,  efficient  and  trouble  free. 

During  the  time  I  have  been  using  this 
linear  amplifier  on  the  air,  all  the  signal  and 
audio  reports  have  been  excellent,  When 
running  AM  linear,  some  of  the  operators  I 
have  worked  have  been  quite  surprised  to 
find  that  I  was  not  using  high-level  plate 
modulation.  Television  interference  com- 
plaints, even  on  six  meters,  have  been  nil 
and  the  extra  power  available  has  aided  im- 
measurably in  adding  states  to  my  six-meter 
list. 

If  you're  doodling  along  with  low  power 
on  six  or  ten,  here's  an  easy  and  economical 
way  to  really  work  out.  A  few  evenings  work 
and  a  good  antenna,  and  youll  have  one  of 
the  best  signals  on  the  block.  And,  when 
you  add  up  the  cost  of  the  parts  in  the  T-175, 
it  would  be  pretty  hard  to  come  up  with  a 
comparable  homebrew  linear  for  the  same 
price.  At  $99.95  it's  a  darn  good  investment 

Oh  yes,  it  will  work  on  the  11-meter 
class-D  citizens'  band  too,  but  don't  do  it  in 
the  United  States,  it's  highly  illegal! 

.  .  i  W1DTY 
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Father  Moran  9NIMM   in   his  shack 

her  and  China.  With  the  opening  of  the 
road  and  the  airport  things  have  changed 
completely.  U.S.  A.LD.  came  in  first  and 
then  Russia,  China,  Israel,  and  others  came 
in  to  help.  The  U.S.  seems  to  be  doing  a 
good  job  and  there  are  some  200  Peace 
Corps  members  here  .  ,  «  well  thought  of. 

Bob,  his  wife  Martha,  and  son  Mike  get 
their  food  from  the  American  Embassy  com- 
missary. We  had  dinner  at  his  house  ,  .  . 
roast  beef,  roast  potatoes,  cole  slaw,  and 
wine.  It  was  a  rather  normal  American  meal 
.  .  ,  way  up  here  in  Nepal. 

After  dinner  we  drove  to  St.  Xavier's 
School,  set  up  by  Father  Moran  in  1954. 
We  dodged  the  sacred  cattle  and  people  on 
the  narrow  streets.  Bob  explained  that  if 
you  hit  either  cows  or  people,  it  is  best  to 
keep  right  on  going  and  go  directly  to  the 
Embassy  and  let  them  sort  it  out  The  people 
can  get  very  excited  and  become  a  mob. 
Seems  to  me  I  remember  they  had  this  prob- 
lem in  India  after  the  last  war.  Drivers 
would  often  be  executed  on  the  spot,  even 
when  an  accident  wasn't  their  fault. 

Father  Moran  worked  with  Hillary  on  the 
Everest  expedition,  and  made  a  very  good 


Bob  and   Father  Moran. 


name  for  amateur  radio.  Everest  is  about 
15  days  walk  from  Katmandu  .  .  .  there  are 
no  roads.  But,  in  spite  of  the  value  of  ama- 
teur radio,  no  one  has  been  able  to  get  offi- 
cial permission  to  operate  except  Father 
Moran.  The  attitude  of  the  government 
seems  to  be  the  same  as  down  in  Afghanistan 
...  go  ahead  and  operate,  just  don't  ask 
for  a  license.  The  trouble  with  this  arrange- 
ment is  that,  if  for  some  reason  the  Nepal 
government  ever  gets  mad  at  some  country 
they  can  then  turn  around  and  make  a  big 
deal  about  the  illegal  amateur  radio  station 
run  by  a  national  of  the  troubling  country, 
etc.  Bob  would  like  to  get  on  the  air,  but 
since  he  is  attached  to  the  Embassy  he  is 
afraid  to  take  the  chance, 

The  school  is  a  lot  larger  than  I  had  im- 
agined. We  took  my  bags  up  to  a  sort  of 
monastic  cubicle  and  then  put  9N1MM  on 
the  air  for  a  little  bit.  I  worked  a  bunch 
of  Europeans,  but  didn't  hear  a  signal  from 
the  U.S.  Ed,  from  Kabul  was  on  and  we  had 
a  short  contact  .  ,  ,  also  a  couple  of  Japanese 
stations  came  through  for  a  few  minutes. 
Then  the  band  went  dead.  The  rig  is  a  Vik- 
ing with  a  Drake  receiver  and  a  three  ele- 
ment beam  up  on  the  roof.  It  works  out 
rather  well,  considering  the  remoteness  of 
the  location  and  the  valley  it  is  in,  The  U.S. 
is  difficult  to  work  from  here,  being  across 
the  North  or  South  pole. 

About  six  the  next  morning,  one  of  the 
fathers  walked  through  the  school  ringing  a 
little  bell  to  wake  up  the  children.  About 
250  boys  live  at  the  school,  another  200  live 
in  town  and  come  to  school  every  day.  There 
is  also  a  girls  school  nearby  for  about  500 
girls  .  .  .  and  a  high  school  just  around  the 
bend,  I  had  awakened  around  5  AM.  For 
that  matter  I  woke  up  a  good  many  times 
during  the  night  too.  The  bed  I  was  sleeping 
on  was  not  in  any  danger  of  collapse.  It  was 
made  of  very  solid,  hard  planking  and  every 
bone  in  my  body  felt  bruised.  I  rolled  qver 
and  over  during  the  night  to  distribute  the 
damage  as  much  as  I  could.  Even  after  eight 
hours  in  bed  I  was  tired  clear  through. 

After  some  forty  years  of  taking  a  bath 
every  morning  the  beginnings  of  a  habit 
seem  to  be  forming.  Here  I  found  myself 
with  the  choice  between  a  cold  vat  of  water 
or  no  bath  at  all.  I  decided  that  I  would 
rather  feel  scrubby  than  turn  into  an  iced 
ham.  They  have  not  invented  hot  water  here 
.  .  .  unless  you  light  the  little  kerosene  stove 
and  heat  a  pan  of  water  on  top  of  it.  This 
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is  probably  for  shaving. 

Father  Moran  came  by  my  room  and  ex- 
plained that  twenty  meters  was  a  bit  weak 
this  morning.  I  went  to  the  radio  shack  and 
listened.  The  only  U.S.  station  was  W4PAA 
in  Orlando.  I  called  Jack  a  few  times,  but 
he  wasn't  listening  very  carefully-  I  chased 
every  signal  that  managed  to  break  through. 
Bob  had  left  a  cooler  with  some  Coke  in  it 
the  night  before  .  .  .  plus  some  chocolate 
cake  wrapped  in  aluminum  foil  Breakfast 
was  a  long  way  off  yet  so  I  broke  out  a 
Coke  and  tried  to  open  it  with  my  Swiss 
Army  knife.  I  got  it  open,  but  the  knife 
went  on  through  the  side  of  the  can,  spilling 
Coke  all  over  the  table.  1  quickly  put  the 
can  to  my  mouth  to  catch  the  flow  of  Coke 
and  managed  to  slice  both  my  thumb  and 
my  lip,  adding  a  nice  touch  of  blood  to  the 
meal.  I  grabbed  a  towel  to  sop  up  the  Coke 
from  the  table  and  then  went  to  the  bath- 
room again  to  rinse  out  the  towel,  It  wouldn't 
rinse  out.  The  best  I  could  manage  was  a 
rather  nasty  brown  stain. 

I  also  learned  about  eating  cake  from  foil 
The  icing  sticks  to  the  foil  and  the  cake 
crumbles  all  over  everything.  It  was  a  mess 
.  ,  .  icing  on  both  hands,  on  the  Coke  can, 
face,  and  shirt.  The  crumbs  were  in  a  three 
foot  circle  around  me.  By  the  time  I  got 
this  all  cleaned  up  the  band  was  completely 
dead, 

A  little  later  Father  Moran  took  me  down 
to  Bob's  house  again  ,  »  .  breakfast  of  pan- 
cakes, scrambled  eggs  and  sausage.  That 
was  the  first  real  American  breakfast  I'd 
had  since  leaving  the  States  two  months 
earlier.  I  got  to  1 1  linking  that  if  they  are  liv- 
ing about  the  same  as  at  home,  they  prob- 
ably have  a  si  lower.  They  did,  and  I  took 
one,  complete  with  shave.  I  felt  a  lot  better 


St.    Xavier's    School    in    Katmandu    .    , 
element  twenty   meter    beam   on    roof. 


note    three 


NEW 


17TH  EDITION 

of  the  world-famous 


*  Most  comprehensive  how-to-build-it  source 

•  Problem-solver  for  designers  &  builders 

Completely  revised  and  enlarged  by  William  I. 
Orrf  W6SAL  This  is  the  comprehensive  com- 
munications manuaFwhich  is  the  industry 
standard  for  electronics  engineers,  technicans, 
and  advanced  radio  amateurs.  Explains  in 
authoritative  detail  how  to  design  and  build  all 
types  of  radio  communications  equipment. 

LATEST  HOW-TO-BUILD  DATA 

The  new  17th  Edition  of  the  RADIO  HANDBOOK 
presents  design  data  on  the  latest  amplifiers,  trans- 
mitters, receivers,  and  transceivers.  Includes  greatly 
enlarged  sections  on  single-sideband  equipment  and 
design,  and  semiconductors.  Gives  extended  cover- 
age to  r-f  amplifiers,  special  vacuum-tube  circuits, 
and  computers.  All  equipment  described  is  of  modern 
design,  free  of  TVI -producing  problems. 

THOROUGHLY  REVISED  &  UPDATED 

Provides  a  complete  understanding  of  the  theory 
and  construction  of  all  modern  circuitry,  semicon- 
ductors, antennas,  power  supplies;  full  data  on  work- 
shop practice,  test  equipment,  radio  math  and  cal- 
culations. Includes  aspects  of  the  industrial  and 
military  electronics  fields  of  special  interest  to  the 
engineer  and  advanced  amateur.  The  17th  Edition 
of  the  RADIO  HANDBOOK  provides  the  broadest 
coverage  in  the  field — complete  information  on  build- 
ing and  operating  a  comprehensive  variety  of  high- 
performance  equipment.  All  data  is  clearly  indexed. 
832  pages;  6J^  x  9J4*;  hardbound.  Invaluable  for 
amateurs,  electronics  engineers,  and  designers. 


ORDER 
TODAY 
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NEW  17TH  EDITION  OF  THE  FAMOUS 

RADIO  HANDBOOK 

No.  EE167  Only $12" 

Order  from  your  electronic  parts 
distributor  or  send  coupon  below. 


EDITORS  and  ENGINEERS.  Ltd 


P.O.  Box  66003,  New  Augusta,  lnd.f  46268 

D  Ship  me  EE  167,  the  new  17th  Edition  of  the 
RADIO  HANDBOOK  at  $12.95 


73  E-IO 


% 


Name. 


Address. 


I 

.enclosed.  □  Check  Q  Money  Order  i 

i 

i 
i 


.State. 


Zip. 


10  -  15  -  20  METER 
MONOBEAMS 


FOR 

MORE 

DX  PUNCH 


\ 


^ 


\ 


Gush  Croft  Monoheomi  combine  superior  elec- 
tricol  ond  mechonkol  features  with  the  best 
quality  materials  and  workmanship.  They  will 
provide  reliable  day  to  day  amateur  communi- 
cations and  lhat  extra  DX  punch,  when  needed, 
for   content    work    or    emergency   communications. 


A28-3  10    Meter,    3  Element,  Boom  10' 

IA28-4  10    Mete*,    4  Element.  Boom  IS' 

A2I-3  \5   Meier,    3  Element,  Boom  \T 

A21-4  T5   Meter,   4  Element,  Boom  22* 

A 14-2  20   Meter,  2  Element,  Boom  10' 

A14-3  20  Meter.   3  Element,  Boom  20' 
I 


$31  95 
42.95 
39.95 
5995 
4995 
77.50 


SEE    YOUR    DEALER    OR    WRITE    FOR    CATALOG. 


62  1    HAY  WARD    STREET 
MANCHESTER,    N.H.     03103 


FOR  THE  BEST  IN 

VHF-UHF 

•  CONVERTERS 

•  PRE AM PS 

•  EXCITERS 

•  LINEARS  AMPS 

•  FILTERS 

•  VFO's 

E.  T.  CLEGG  ASSOCIATES 

Box  376,  Morris  Plains,  N.  J.  07950 

(201)  267-7414 


DXERS  and  DXERS-TO-BH 

Want  to  keep  up  to  the  minute  of  what's 
happening  DXwise?  Subscribe  to  Gut 
Browning  W48PDks  new  weekly  DXERS 
MAGAZINE,  16  pages  of  DX  events,  com- 
ing up  DXp  edit  ions,  QSL  info,  pix,  etc. 
Rates,  US  surface  $8.50.  US  air  mail  $10, 
West  Indies  $16.50,  S.  America  and  Eur- 
ope  $19.   rest   of  world  $28. 

The   DXERS   MAGAZINE 

c/o   W4   BPD 

Route    I,   Box  161 -A, 
Cordova,  5.C..   U.S.A. 


and  was  now  ready  for  the  sight-seeing  tour* 
We  all  piled  in  Bob's  Chevy,  Boh  wishes 
that  he  had  brought  over  a  Rover  or  Jeep  in- 
stead of  the  Chew  <  ,  .  thev  have  those  kinds 
of  roads  over  here.  He  could  sell  the  Chevy 
for  about  $5000  here,  but  the  Embassy  has 
a  rule  that  anything  over  the  original  pur- 
chase price  for  the  ear  must  be  given  to 
charity. 

Father  Moran  walked  through  the  two  or 
three  blocks  of  the  downtown  area  with  me, 
pointing  out  things  of  interest  for  me  to 
photograph*  I'm  afraid  that  some  of  the 
sculptures  on  the  temples  are  much  too 
graphic  for  our  advanced  civilization  and  I 
will  have  to  keep  the  pictures  of  them  for 
private  showings.  The  city  is  very  old  and 
the  stores  are  just  little  stalls  along  the 
sides  of  the  streets.  Most  of  the  roofs  have 
grass  growing  on  them.  And  here  and  there 
are  mats  in  the  street  with  red  peppers  dry- 
ing on  them.  Their  curries  must  be  every 
bit  as  hot  as  those  in  India. 

We  passed  quite  a  few  men  and  women 
walking  into  town  with  heavy  loads  on  their 
backs  .  •  .  fruit  .  ,  .  wood.  These  loads  are 
worth  about  3  rupees  .  .  *  4c  .  (  .  and  the 
wood  they  bring  will  keep  a  family  in  cook- 
ing wood  for  two  weeks.  These  men  bring 
their  loads  in  from  about  two  days  out  They 
make  the  four  day  walk  for  about  4<t.  Every- 
where we  walk  or  drive  we  have  to  be  care- 
ful  to  avoid  the  sacred  cows  and  dogs  sleep- 
ing in  the  streets.  Bob  explained  that  a  few 
years  back  they  decided  to  make  the  cows 
un sacred,  but  they  disappeared  into  steaks 
at  such  a  rate  that  they  hurriedly  made  them 
sacred  again  to  preserve  them. 

On  a  hill  overlooking  the  town,  we  visited 
a  temple  and  I  took  pictures  of  Katmandu 
in  panorama  .  .  .  and  the  monkeys  running 
wild  all  over  the  place. 

Since  I  was  supposed  to  take  a  late  after- 
noon plane  to  Calcutta,  we  stopped  off  at 
the  airline  office  in  town  to  reconfirm  my 
flight  reservation.  "So  sorry,  the  schedule 
has  been  changed  and  you  have  just  missed 
that  plane."  There  was  a  flight  tomorrow,  so 
I  would  be  in  Nepal  for  two  days  after  alL 

After  a  lunch  at  Bob's,  Father  Moran 
drove  me  back  to  the  school  and  I  got  on  the 
air  for  an  hour  or  so,  Ray,  VK3ATN  was  on 
and  he  had  made  arrangements  for  me  to 
cut  short  my  coming  visit  to  Sydney  by  one 
day  and  come  up  to  Birch ip  to  see  his  two- 
meter  moonbounce  installation.  They  had 
made   arrangements    to   have    me   flown   by 
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private  plane  from  Birchip  to  a  city  where 
I  could  get  a  commercial  flight  to  Sydney, 
Since  they  had  gone  to  so  much  trouble  I 
couldn't  let  them  down,  I  agreed  to  the 
change  in  plans,  hoping  the  Sydney  gang 
wouldn't  be  too  put  out 

The  extra  day  in  Nepal  was  welcome, 
except  for  the  thought  of  that  hard  bed 
again.  I'm  just  too  used  to  soft  living,  The 
temperature  is  wonderful,  about  75 D  during 
the  day  and  70°  at  night. 

I  sat  at  the  rig  working  stations  as  fast  as 
I  could  until  called  for  afternoon  tea  with 
the  fathers  who  run  the  school  Then,  after 
talking  and  teaing,  back  to  the  rig  until 
time  to  go  to  Bob's  for  dinner.  Steak,  baked 
potatoes.  Another  American  couple  dropped 
by  after  dinner  and  we  all  sat  around  and 
talked  until  about  9;30  .  •  .  bedtime.  Father 
Moran  drove  me  back  to  the  school  and  I 
spent  a  fitful  night  listening  to  the  mosquitos 
just  outside  the  net  around  the  bed,  and 
turning  over  and  over  trying  to  find  some 
unbruised  bone  from  last  night. 

Just  as  soon  as  the  morning  bell  was 
tinkled  I  headed  for  the  shack  .  ,  .  dead 
band.  Not  a  whisper.  The  town  power 
failed  about  6:30  and  never  came  on  again 
while  I  was  there  .  .  .  until  noon.  No  one 
seemed  to  pay  any  attention,  so  I  assume 
that  this  is  normal. 

Breakfast  at  the  school  was  a  little  more 
spartan  than  at  Bob's,  but  it  was  American 
oriented  with  corn  flakes  and  fried  eggs. 
After  breakfast  Father  Moran  drove  me 
down  the  road  to  see  the  Tibetan  refugees. 
When  the  Chinese  communists  invaded  Ti- 
bet, fifteen  thousand  people  escaped  into 
Nepal  Nepal  ignored  them  and  they  were 
starving  when  Father  Moran  came  to  the 
rescue,  He  got  the  Swiss  to  furnish  equip- 
ment for  weaving,  and  to  export  their  fin- 
ished products  to  Switzerland  for  sale*  They 
make  beautiful  carpets  and  jackets.  I  im- 
mediately bought  a  jacket  for  myself  and 
have  since  seen  them  for  sale,  even  in  the 
U.S.  Up  in  my  hometown  of  Littleton,,  New 
Hampshire  I  spotted  one  of  the  Tibetan- 
Nepal  jackets  for  sale  in  the  Carol  Reed 
Ski  Shop, 

The  Tibetans  shear  the  sheep,  card  the 
wool,  spin  the  wool  into  yam,  dye  the  yarn} 
weave  the  rugs  and  cloth,  and  end  up  with 
the  finished  products.  This  is  all  done  by 
hand  in  small  buildings  on  the  outskirts  of 
Katmandu.  This  industry  has  saved  these 
people  from  starvation.  I  was  interested  to 
watch  the  girls  making  the  patterns  in  the 
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get  COMDEL'S  NEW 
In  Line"  WATTMETER 


$95.00  postpaid  U.S.A. 

^  Measures  absolute  power  with   Idb  accuracy  in 

50*    Q   systems. 

►  Operates    at    all    frequencies    between    1.5   and  I 
60  MHz. 

^  Calibrated  0.2  to   1500  watts  in  three  ranges. 

y  Doubles    as    VSWR    meter   without   the    use    of 
charts. 

►  Features  antenna    tune   function   for   maximizing 
output  from  fixed  load  transmitters. 

y  Has  negligible  insertion  loss,  less  than  0.02  db. 

►  Is  simple  to  use,  two  switches  select  power  range 

and  function, 

♦Other  impedances  available  on  special  order. 
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beverly  airport 
beverly,   mass. 


REMEMBER 
THE  11-METER  BAND? 

It's  active,  as  you  know,  if  you  ever  listen 
in  on  the  Citizens  Band.  In  fact,  there  are 
more  rigs  on  the  air  (some  3-million)  in 
that  300-KHz  slot  than  in  any  other  part 
of  the  radio  spectrum.  And,  surprisingly 
enough,  many  of  the  rigs  are  more  sophis- 
ticated  than   many   ham   rigs. 

To  keep  up  with  what's  going  on  in  the 
CB  world,  read  CB  Magazine,  the  respon- 
sible CB  publication  which  contains  ar- 
ticles on  theory,  the  HELP  program  and 
all  kinds  of  radio  communications  includ- 
ing ham. 

For  a  free  sample  copy,  send  your  request 
on  vour  QSL  card  to  CB  MAGAZINE, 
P.O.  Box  60445,  Oklahoma  City,  OK* 
73106. 
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OFFERS 


THE   LARGEST    INVENTORY 

of  USED   EQUIPMENT  in  the 
NORTHEAST.  SEE  SAMPLES  BELOW. 


B&W   5100 

$169.00 

B&W  5100B 

199.00 

Collins  32V2 

114.95 

Globe  300A 

139.95 

Globe  350 

190.00 

Globe  DSB-100 

41.95 

Globe  DSB-100  w/Vox-10 

49.95 

Haitic rafters  SX-122 

229.95 

Hammarlund  HQ-170 

189.95 

Johnson  ViNing  II 

8995 

Johnson  Viking   II   w/I22  VFO 

104.95 

Mosley  CM-1 

94.00 

National   HRO-50   w/A,B(C<D   Coils 

164.95 

National    HRO-60  w/A,BrC,D  Coils 

254+95 

National    NC-173 

79,95 

National   NC  133 

109.95 

National    NC  188 

74.95 

SBE  SB-33 

209.00 

SBE  SB-33  w/DC  Supply  &  Mobile 

Mount 

255.00 

SBE  SB1-LA 

174.95 

Time  Payment  Ran  Available 
WRITE  FOR   LATEST  COMPLETE  LIST 


WUtd, 


P   O   BOX   312 


FUME 


CONCORD,    N    H 
603-225-3358 


03301 


carpets.  These  are  modern  designs  of  the 
old  dragon  themes*  They  have  a  sample  car- 
pet in  front  of  them  and  count  off  the 
stitches  on  each  row.  Each  row  is  banged 
tight  with  a  hammer  so  that  these  carpets 
are  extremely  solid.  We  stopped  off  in  the 
shipping  department,  and  I  found  that  they 
get  about  $40  for  a  4  x  6  rug*  I  bought  the 
jacket  for  about  $15, 

We  picked  up  my  bags,  paid  a  visit  to 
the  American  Embassy  where  I  saw  a  couple 
beatniks,  complete  with  beards,  worn  trous- 
ers and  bare  feet  .  .  .  Americans,  naturally. 
Even  up  here!  We  took  time  for  me  to  have 
one  more  shower  and  shave  at  Bob's  house 
.  .  .  and  then  to  the  airport  and  Royal  Ne- 
pali-se  Airlines  to  Calcutta. 

Father  Moran  certainly  did  make  mv  short 
visit  to  Nepal  something  which  I  would  never 
forget  Before  the  trip  I  tried  a  couple  of 
times  to  keep  schedules  with  him,  but  T 
could  never  quite  get  him  through  the  QRM. 
He  said  that  he  heard  me  coming  through 
fine.  Frustrating.  The  more  I  get  a  chance 
to  operate  in  remote  spots  like  this  the  more 
respect  I  have  for  the  fellows  with  the  pow- 
er and  the  big  beams.  It  takes  a  big  signal 
to  get  through  to  here  most  of  the  time.  Oh, 
you  can  make  it  a  few  days  of  the  year  with 
medium  power,  but  you  can  get  through 
almost  every  day  with  a  big  signal  Now,  if 
only  Father  Moran  had  a  good  signal  on  his 
endl 

On  the  plane  ride  to  Calcutta,  I  noticed 
that  they  were  playing  very  strange  music* 
Could  this  be  Nepalese  music?  Then,  after 
I  listened  for  a  while,  I  realized  that  they 
had  the  tape  in  their  recorder  backwards 
and  that  it  was  regular  American  music. 
1*11  bet  they  don't  know  it's  backwards. 

The  extra  day  in  Nepal  cut  my  Calcutta 
stay  to  fust  one  evening.  More  about  that 
next  month  .  .  .  and  even  more  important 
.  ,  .  one  of  the  most  astounding  countries 
of  my  entire  trip:  Burma,  I  am  willing  to  bet 
that  you  don't  have  the  slightest  idea  what 
is  going  on  in  Burma  today  .  ,  .  almost  no 
one  does  *  .  ,  and  it  is  virtually  impossible 
for  anyone  to  get  into  Burma  to  find  out. 

Contest  Cheating 

The  contests  are  upon  us  and  soon  we  will 
find  our  favorite  bands  awash  with  number 
swapping  on  weekends.  Hundreds,  sometimes 
thousands,  participate  to  some  extent  in  these 
marathons,  but  only  a  few  dozen  hard  core 

■r 

psychopaths,   bent  on   proving  their   superi- 


ority,  make  the  serious  effort  necessary  to 
win  that  most  coveted  of  all  awards:  a  teeny- 
weeny  printing  of  their  call  in  an  obscure 
column  in  QST  or  CQ. 

Those  of  you  who  have  entered  past  con- 
tests know  that  politeness  and  ethics  sink 
into  an  abyss  in  the  heat  of  the  fray.  Possibly 
vou  have  entered  a  few  contests  and  won- 
derecl  why,  when  you  worked  so  hard  and 
seemingly  did  so  well,  that  others  came  out 
way  ahead  of  you? 

The  method  of  cheating  depends  upon 
the  contest,  The  QST  Sweepstakes  contest 
not  only  invites  cheating,  but  virtually  de- 
mands it.  This  has  been  a  laughing  stock  of 
ham  radio  for  as  manv  years  as  it  has  been 
around.  In  years  gone  by  we  would  all  read 
the  list  of  winners,  enjoying  the  fellows  who 
ran  3G4TL\s  and  claimed  the  low  power 
multiplier.  Their  answer  was  simple,  if  they 
didn't  claim  the  multiplier  they  wouldn't 
win.  So  we  watched  the  vearlv  list  of  "win- 
ners"  who,  almost  without  exception,  had  to 
perjure  themselves  to  get  in  the  winning  list. 
This  is  still  going  on  and  if  you  enter  this 
contest  you  had  better  figure  on  lying  if  you 
want   to    win. 

In  all  of  the  contests  there  is  an  arrange- 
ment whereby  you  can  work  multipliers.  This 
can  be  ARRL  sections,  countries,  etc;  This 
is  a  natural  area  for  creative  cheating.  The 
idea  is  to  add  in  a  few  extra  multiplier  con- 
tacts to  build  up  that  final  score  a  bit.  Be 
shrewd  about  this  padding,  for  the  contest 
scorers  are  not  completely  unaware  that  this 
is  a  temptation.  One  system  that  has  been 
proven  not  to  work  by  one  of  our  top  DX'ers, 
is  the  leaving  of  blocks  of  contacts  open  in  the 
log  for  later  filling  in.  Our  very  well  known 
friend  was  disqualified  two  years  running 
for  this  stupidity.  No,  it  is  a  lot  better  to  leave 
an  occasional  open  spot  in  your  log  as  you 
go  along.  When  you  have  a  little  break  be- 
tween contacts  you  can  just  leave  a  number 
open  for  later  use.  Then,  when  the  contest 
is  over,  you  can  po  back  and  fill  in  these 
blanks  with  the  calls  of  stations  that  might 
have  been  on,  but  which  were  not  active 
in  the  contest  Give  yourself  a  low  number 
from  them,  perhaps  a  two  or  three.  You  can 
easilv  add  ten  or  so  countries  to  vour  multi- 
plier  and  it  will  be  almost  impossible  to  de- 
tect for  the  scorers-  You  have  to  know  vour 
stuff  for  this,  for  if  you  use  the  call  of  a 
station  active  in  the  contest  it  is  too  simple 
to  check  in  the  other  log.  And  if  you  use  the 
call  of  an  inactive  station  the  scorer  might 


A  COMPLETE   UNI  OF 

BROADBAND  BALUNS 

From   The  Quality  Leader 


Impedance* 

Power 

Price 

Model 

Ratio 

(PEP) 
2KW 

Ppd.  in  USA 

6010 

50U-50B 

SI  5.95 

6011 

50U-200B 

2KW 

15.95 

6012 

50U-200U 

500 

14.95 

6020 

75U-75B 

2  KW 

15.95 

6021 

75U-300B 

2  KW 

15.95 

6022 

75U-300U 

500 

14.9S 

•U — Unbalanced 

B  — 8a  lane 

:ed 

All     Units 

are    Rated    at 

Full     Power 

from     2-32     me 

Complita   with    Hardware   &   Mating    Connector 

NEW 

•  Model  615  Toroidal  Filament  Choke — 3-30  mc 
^-15    amp    eont. 

•  Completely   encased    and    ready   for    mounting 

•  Now  used  in  the  Henry  2K  and  4K  amplifiers! 

ONLY  $1 0.95   PPD.   USA 

TRANSLAB  INC. 
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4fS4FCDEflAL0UVP*       SAN  &i^O,  CALlF*  KIM         TELEPHONE    714141* 
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5  BAND- 480  WATT  SSB  TRANSCEIVER 
FOR  MOBILE- PORTABLE- HOME  STATION 


ACCESSORIES: 

Full  Coverage  External  VF0.  Model  410 

Miniature  Phone  Band  VF0.  Model  405B 

Crystal  Controlled  Mars  Oscillator,  Model  405X  . . 
Dual  VF0  Adaptor.  Model  22  

12  Volt  DC  Supply,  for  mobile  operation. 

Model  14-117 

Matching  AC  Supply.  Model  117XC 
Plug-in  VOX  Unit.  Model  VX-I  .... 


'■»**• 
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.$95 
.$  75 
.$45 

.$  25 

.$130 
.$  95 
.$  35 


* 


COTT  RADIO  SUPPLY,  Inc. 

266  ALAMITOS  AVENUE 
LONG  BEACH,  CALIF,  90802 
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You  already  know  these  names: 


COMDEL 


o 


W1AU 


ffets 


Now  we'd  like  you  to  know  ours: 


stellar  industries 

01V.  OF  STELLAR  I,  Int. 
SALBS  AND  SERVICE 


ELECTRONIC  COMMUNICATIONS  EQUIPMENT 

10  GRAHAM   ROAD  WEST 

ITHACA,    N.   Y.    14850 

TELEPHONE:  AREA  CODE  607  273-9333 

DAVID  G.  FLINN 

W2CFP/WB2QGK/KPQ7?I4 

President  and  Treasurer 


DAVID  E.  BOWMAN 

K2MVC 
Sates  Representative 


ARTHUR  J,  HUBERT 

WA2UJM 
Service  Representative 


These  Lines 
And  Others  In  Stock 

Please  send   me   information 

Hours  9:00-5:30 

Stellar   Industries  —  Dept.  M 
10  Graham   Road  West 
Ithaca,   New  York  14850 

on . 


□  Send  Used  Equipment  List 
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ame. 
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...Call 
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just  know  this  and  the  fat  would  be  in  the 
fire. 

Perhaps  it  is  time  for  us  to  take  a  good  sec- 
ond look  at  the  contests  that  are  cluttering 
up  our  bands  and  decide  whether  they  are 
worth  the  spectrum  they  take*  The  chaps  run- 
ning the  contests  are  perfectly  aware  of  the 
problems  they  have  created  and  seem  unin- 
terested in  doing  anything  to  solve  them. 
Until  they  can  clean  up  their  contests  which 
demand  cheating  for  a  top  score,  shouldn't 
they  spare  us  the  weekends  of  chaos? 

.  ,  ,  Wayne 


Push  to  Talk  or  Speak  to  Talk 

Controlling  a  transmitter  is  a  common 
problem;  push  to  talk  is  simple  and  effec- 
tive, but  it  can  be  tiring  if  the  QSO  goes 
on  for  long.  VOX  is  common,  but  it  pre- 
sents other  problems  as  well;  anti-VOX  and 
background  noise  put  the  "bug*1  in  this  sys- 
tem. 

Here's  a  simple  idea  to  change  from  push 
to  talk,  and  hold,  to  push  once  to  talk  and 
release,  push  again  to  stop  transmitting.  It 
may  take  a  little  getting  used  to,  but  once 
you're  "on  to  it",  it  is  simple  and  safe.  It 
combines  the  sureness  of  push  to  talk  with 
the  convenience  of  VOX, 

To  operate,  push  your  push-to-talk  button 
once  and  the  transmitter  will  stay  on  even 
when  it's  released.  After  your  "spear,  push 
again   and   your   transmitter   goes   off. 

If  you're  lucky,  you  may  have  two  relays 
in  your  junk  box;  they  can  be  any  type  as 
long  as  the  voltage  of  both  in  series  is 
under  the  supply  voltage, 

.  ,  .  David  Collins  VE3GLX 


FROM  NORMAL 
PTT  SWITCH 


TO  NORMAL 

XMTR    CONTROL 
O 


DC    VOLTAGE    FROM 
NORMAL    RELAY 


NOTE  -  SUM   VOLTAGE   RATINGS  OT 
RELAY  CCHLS  MUST   E£ 

APPftOX.   EQUAL  TO  SUPPLY 
VOLTAGE 


Relay  arrangement  used  for  switch -to- talk,  speak-to- 
talk.  Since  no  relay  current  Is  required  in  the  off 
position,  this  circuit  may  be  left  in  the  standby 
condition  with  no  relay  power.  The  opposite   is  true 

in    normal    push-to-talk. 
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The  voice  of 


is  heard  around  the  world! 


NEW  6  ELEMENT 
DX  THUNDERBIRD 


MODEL  TH6DX... takes  maximum  legal  power, 

This  Thunderbird  offers  the  ultimate  in  tribander 
performance  and  mechanical  reliability  for  10,  15 
and  20  meters.. A s  superb  on  DX.  Individually 
tuned  Hy  Q  traps;  52  ohm  coax  feed:  Beta  matched 
for  optimum  gain  and  maximum  F/B  ratio  without 
compromise,  SWR  less  than  1.5:1  on  all  bands. 
24'  boom;  longest  element  32';  47  lbs,  net 
Survives  winds  to  100  MPH. 


NEW  3  ELEMENT 
THUNDERBIRD 

MODEL  TH3Mk2  -. takes  maximum  legal  power. 

This  Thunderbird  is  an  outstanding  performer  on  10,  15  and  20  meters. 

Individually  tuned  Hy-Q  traps;  52  ohm  coax  feed; 

Beta-matched  for  optimum  gain  and  maximum 

F/B  ratio  without  compromise 

SWR  less  than  2:1  on  all  bands. 

14'  boom:  longest  element  28*;  36  lbs.  net  Survives  winds  to  100MPH. 

MODEL  TH3Mk2 , .... $t  14.95  net 


MODEL  THIDX. 


«.•**«••«.    ».«i»*»Jl 


$149.50  net. 


20-page  CATALOG  A 

showing  a  complete  line  of 

highest  performance  antennas 

for  HF  and  VHF  BANDS. 

WRITE  FOR  YOUR  FREE  COPY  TODAY! 


- 


6%   FINANCE  CHARGE  •  10%   DOWN  OR  TRADE-IN  DOWN  •  NO  FINANCE  CH.ARGE  IF 
PAID  IN  90  DAYS  •  GOOD  RECONDITIONED  APPARATUS  •  Nearly  all  makes  &  models. 

Our  reconditioned  equipment  carries  a  15  day  trial,  90  day  warranty  and  may  be  traded  back 
within  90  days  for  full  credit  toward  the  purchase  of  NEW  equipment.  Write  for  bulletin. 

TED  HENRY    (W6UOU)  BOB  HENRY    (WOARA)  WALT  HENRY    (W6NRV) 


CALL   DIRECT   .   .   .   USE  AREA  CODE 


Butler  1,  Missouri,  64730  816  679-3127 

11240  W.  Olympic,  Los  Angeles,  Calif.,  90064       213  477-6701 
931  N.  Euclid,  Anaheim,  Calif.,  92801  714  772-9200 


^Wor/c/s    Largest   Distributors   of   Short   Wave   Receivers 
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Technical  Aid  Group 


The  response  to  the  Technical  Aid  Group 
was  a  lit  tit?  slow  to  start,  but  now  the  mem- 
bers are  reporting  that  their  mail  is  picking 
up  momentum.  Only  one  major  problem 
seem  to  have  cropped  up:  a  manufacturer 
has  asked  one  of  our  TAG  members  to  de- 
sign an  electronic  organ!  This  is  not  the 
reason  that  TAG  was  formed;  it  was  formed 
as  a  ham-to-ham  aid  group  helping  hams 
with  their  technical  problems,  whether  they 
are  73  readers  or  not. 

If  you  have  a  question  which  can  be 
answered  adequately  through  the  mail,  look 
through  the  following  list  of  TAG  mem- 
bers, and  write  to  one  whose  specialty 
covers  your  problem  area.  Be  sure  to  write 
legibly  arid  include  a  self-addressed  stamped 
envelope  with  your  request.  TAG  members 
are  not  obligated  to  answer  queries  which 
do  not  include  ii  SASE. 

If  you  feel  you  are  qualified  to  help  other 
hams  and  would  like  to  join  the  Technical 
Aid  Group,  write  for  complete  details.  To 
do  the  most  good,  and  to  provide  the  best 
coverage,  we  need  TAG  members  in  all 
parts  of  the  country. 

Although  73  wiU  help  the  Technical  Aid 
Group  with  organizational  help  and  pub- 
licity, we  want  it  to  be  a  kam-to-ham  group 
helping  anyone  who  needs  help,  whether 
they  are  73  readers  or  not. 

John  Allen,  K1FWF,  high  school  student, 
51  Pine  Plain  Road,  Wellesley,  Mass.  02*181. 
HF  and  VHF  antennas,  YHF  transmitters 
and  converters,  AM,  SSB,  product  data,  and 
surplus. 

Bert  Littlehale,  WA1FXS,  47  Cranston 
Drive,  Groton,  Conn.  06340.  Novice  trans- 
mitters and  receivers,  AM,  SSB,  HF  re- 
ceivers, test  equipment  and  homebrew  pro- 
jects gone  wrong. 

Bob  Croh  WA2CKY,  USEE,  123  Anthony 
Street,  Rochester,  New  York  14619.  Special- 
izes in  VHF/UHF  solid-state  power  ampli- 
fiers, but  vvUl  be  glad  to  make  comments 
on  any  subject. 

Jim  Ashe  W2DXH,  R.D.  1,  Freeville,  New 
York.  Test  equipment,  general, 

G.  H  Krauss  WA2GFP,  BSEE,  MSEE, 
70-15  175  Street,  Flushing,  New  York  11365. 
Will  answer  any  questions,  dc  to  microwave, 
state-of-the-art  in  all  areas  of  communica- 
tions circuit  design,  analysis  and  use.  Offers 
help   in   TV,   AM,    SSB,   novice   transmitter 


and  receivers,  VHF  antennas  and  convert- 
ers, receivers,  semiconductors,  test  equip- 
ment, digital  techniques   and  product  data. 

Don  Nelson  WB2EGZ,  EE?  9  Greenridge 
Road,  Ashland,  New  Jersey  08034.  VHF  an- 
tennas and  converters ,  semiconductors,  selec- 
tion   and    application    of   vacuum    tubes. 

Stix  Borok  WB2FFY,  high  school  student, 
209-25  18  Avenue,  Bayside,  New  York 
11360.  Novice  help. 

Clvde  Washburn  K2SZC,  1170  Genesee 
Street,  Building  3,  Rochester,  New  York 
14611,  TV,  AM?  SSB5  receivers,  VHF  con- 
verters* semiconductors  test,  general,  prod- 
uct data, 

Richard  Tashner  WB2TCC,  high  school 
student,  163-34  21  Road,  WMtestone,  New 
York  11357.  General, 

J,  J.  Marold  WB2TZK,  OI  Division,  USS 
Mansfield  DD728,  FFO  San  Francisco.  Cali- 
fornia 96601,  General. 

Ira  Kavaler,  WA2ZIR,  BSEE,  671  East 
78  Street,  Brooklyn,  New  York  11236.  SSB 
transmitting,  color  TV,  computer  program- 
ming and  systems,  digital,  radio  and  remote 
control,  rf  transmission  lines,  dipole  design, 
audio  amplifiers,  linear  and  class  C  rf  ampli- 
fiers 

Fred  Moore,  W3WZU,  broadcast  engineer, 
43t57  Buckfield  Terrace,  Trevose,  Pa,  19047. 
Novice  transmitters  and  receivers,  HF  and 
VHF  antennas,  VHF  converters,  receivers, 
AM,  SSB,  semiconductors,  mobile,  test  equip- 
ment, general,  product  data  pulse  tech- 
niques, radio  astronomy,  bio-medical  elec- 
tronics. 

Theodore  Cohen  W9VZL/3,  BS,  MS,  FfrD, 
261  Congressional  Lane,  Apartment  407, 
Rockvjlle,  Maryland  20852,  Amateur  TV, 
both  conventional  and  slow-scan. 

Walter  Simciak,  W4HXF,  BSEE,  1307  Bal- 
timore Drive,  Orlando,  Florida  32810.  AM, 
SSB,  Novice  transmitters  and  receivers,  VHF 
converters,  receivers,  semiconductors,  mobile, 
test  equipment,  general, 

James  Venable  K4YZE,  MS,  LLB,  LLM, 
119   Yancey  Drive,    Marietta,   Georgia.    AM 
SSB,  novice  gear,  VHF,  semiconductors,  and 
test  equipment. 

J,  Bradley  K6HPR/4,  BSEE,  3011  Fair- 
mont Street,  Falls  Church,  Virginia  22042 
General. 

Wayne  Malone  WSJRC/4,  BSEE,  3120 
Alice  Street,  West  Melbourne,  Florida  32901. 
General, 
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Bruce  Creighton  WA5JVL,  8704  Belfast 
Street,  New  Orleans,  Louisiana  70118.  Nov- 
ice help  and  general  questions, 

Douglas  Jensen,  W5QGJ/K4DAD,  BA/ 
BS,  706  Hwy  3  South,  League  City,  Texas 
77573.  Digital  techniques,  digital  and  linear 
ICTs  and  their  applications. 

Louis  Frenzel  W5TOM,  BAS,  4822  Wood- 
mont,  Houston,  Texas  77045,  Electronic 
keyers,  digital  electronics,  IC\  commercial 
equipment  and  modifications,  novice  prob- 
lems, filters  and  selectivity,  audio, 

George  Daughters  WB6AIG,  BS,  MS,  1613 
Notre  Dame  Drive,  Mountain  View,  Cali- 
fornia- Semiconductors,  VHF  converters,  test 
equipment,  general. 

Glen  H.  Ghapin,  W6GBL,  3701  Trieste 
Drive,  Carlsbad,  Calif  92008.  HF  and  VHF 
antennas,  novice  transmitters  and  receivers, 
VHF  converters,  semiconductors,  receivers, 
AM,  SSB,  general,  surplus. 

Tom  O'Hara  W60RG,  10253  East  Nadine, 
Temple  City,  California  91780.  ATV,  VHF 
converters,  sem  iconductors,  general  ques- 
tions, 

Steve  Diamond  WB6UOV,  college  student, 
Post  Office  Box  1684,  Oakland,  California 
94604,  Repeaters  and  problems  regarding 
legality  of  control  methods,  Also  TV,  novice 
transmitters  and  receivers,  VHF  antennas 
and  converters,  receivers,  semiconductors, 
and  product  data. 

Orris  Grefsheim  WA8UYD,  1427  West 
Park,  Lodi,  California  95240.  TV,  HF  an- 
tennas, SSB,  VHF  antennas  and  converters, 
receivers,  semiconductors,  and  general  ques- 
tions. 

Hugh  Wells,  W6WTU,  BA,  MA  1411  18th 
Street,  Manhattan  Beach,  Calif.  90266.  AM, 
FM,  receivers,  mobile  test  equipment,  sur- 
plus, am  a  tern*  repeaters,  general, 

Howard  Krawetz  WA6WUI,  BS,  654  Barns- 
ley  Way,  Sunnyvale,  California  94087,  HF 
antennas,  AM,  general, 

Carl  Miller  WA6ZHT,  621  St.  Francis 
Drive,  Petaluma,  Calif.  94952.  Double  side- 
band, 

Howard  Pyle  W70E,  3434-74th  Avenue, 
S.E.,  Mercer  Island,  Washington  98040, 
Novice  help, 

Ronald  King  K80EY,  Box  227,  APO 
New  York,  New  York  09240.  AM,  SSB, 
novice  transmitters  and  receivers,  HF  re- 
ceivers, RTTY,  TV,  test  equipment,  general. 

Charlie  Marnin  W8WEM,  3112  Latimer 
Road,  RFD  1,  Rock  Creek,  Ohio  44084. 
General  technical  questions. 


Michael  Wintzer  DJ4GA/W8,  MSEE,  718 
Plum  Street,  Miamisburg,  Ohio  45342.  HF 
antennas,  AM,  SSB,  novice  gear,  semicon- 
ductors, 

Roger  Taylor  K9ALD,  BSEE,  2811  West 
Williams,  Champaign,  Illinois  61820,  An- 
tennas, transistors,  general. 

Michael  Burns  Jr,  K9KOI,  700  East  Vir- 
ginia Avenue,  Peoria,  Illinois  61603.  AM, 
SSB,  receivers,  transmitters,  digital  tech- 
niques, novice  help,  general. 

Jim  Jindrick  WA9QYC,  801  Florence 
Avenue,  Racine,  Wisconsin  53402.  Novice 
transmitters  and  receivers,  general. 

John  Ferhay  WA0DGW/WA0RVE,  RR 
#4,  Owatonna,  Minnesota  55060.  AM,  SSB, 
novice  transmitters  and  receivers,  HF  re- 
ceivers, VHF  converters,  semiconductors, 
mobile,  product  data,  general.  Has  access 
to  full  specifications  on  almost  all  standard 
components  presently  catalogued  by  Amer- 
ican manufacturers, 

David  D,  Felt  WA0EYE,  television  engi- 
neer, 4406  Center  Street,  Omaha,  Nebraska 
68105.  Integrated  circuits,  transistors,  SCR's, 
audio  and  rf  amplifiers,  test  equipment, 
television,  AM,  SSB,  digital  techniques, 
product  data,  surplus,  general. 

Tom  Goez  K0GFM,  Hq  Co  USAAMAC, 
Avionics  Division,  APO  New  York,  New  York 
09028.  HF*  antennas,  mobile,  airborne  com- 
munications equipment,  particularly  Collins 
and  Bendix  gear,  AM,  FM  or  SSB-HF,  VHF, 
UHF,  general. 

Robert  Scott,  3147  East  Road,  Grand 
Junction,  Colorado  81501.  Basic  electronics, 
measurements. 

PFC  Grady  Sexton  Jr.  RA1 1461755, 
WAIGTT/DL4,  Helmstedt  Spt.  Detachment, 
APO  New  York  09742,  Help  with  current 
military  gear,  information  from  government 
Technical  Manuals. 

PFC  William  A.  Youdelman  DL4FK/ 
WA6LRS,  DSMA  B-4,  c/o  HHR,  6  Bn,  61 
Aty,  APO  New  York,  New  York  09225. 
Invites  questions  from  members  of  US  Forces 
in  Europe  regarding  licensing  or  any  tech- 
nical questions  they  care  to  ask. 

Eduardo  Noguera  M.  HK1XL,  EE,  RE, 
Post  Office  Box  Aereo  774,  Barranquilla, 
Columbia,  South  America.  Antennas,  trans- 
mission lines,  vast  experience  in  tropical 
radio  communications  and  maintenance,  HF 
antennas,  AM,  transmitters  and  receivers, 
VHF  antennas,  test  equipment  and  general 
amateur  problems.  Can  answer  questions  in 
Spanish  or  English. 
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NEW    PRODUCTS 

Knight-Kit   KG-664   Regulated 

DC  Supply 


This  new  supply  from  Allied  Radio  is  a 
versatile  B+  /filament /dc  bias  supply  that 
fills  the  need  for  the  multiple  voltages  re- 
quired in  circuit  experimentation  and 
troubleshooting.  It  is  an  excellent  supply 
for  the  amateur  since  it  delivers  0-400  Vdc 
(regulated)  up  to  200  mA  continuous;  0-100 
Vdc  at  1  mA  (regulated  for  line  variations); 
plus  6.3  Vac  at  6  amps  and  12.6  Vac  at 
3  amps  for  filaments.  The  high-voltage  out- 
put provides  a  capacity  of  80  watts.  The 
voltage  and  current  of  the  dc  supply  is 
continuously  monitored  bv  two  meters  on 
the  front  panel 

The  specially  designed  circuitry  of  the 
KG-664  permits  less  than  one  percent  varia- 
tion in  output  voltage  from  no  load  to  full- 
rated  load.  Input  regulation  allows  less  than 
one  percent  variation  for  ±10  volts  variation 
at  120  Vac  input  The  advanced  circuitry 
used  in  this  supply  is  a  hybrid  design  using 
both  tubes  and  semiconductors  for  depend- 
able long-term  performance;  output  impe- 
dance is  less  than  ten  ohms. 

Ten  isolated  five-way  binding  posts  on  the 
front  panel  offer  maximum  versatility  in 
ground  polarity  connections.  A  heavy-duty 
operate /standby  switch  is  included  for  maxi- 
mum safety  while  making  connection  to  the 
load.  The  KG-664  also  features  a  rear 
chassis  binding  post  for  fast,  easy  ground- 
ing; a  detachable  ac  line  cord;  and  a  well- 
ventilated  metal  case.  Priced  at  $94.50  in 
Idt  form  or  $140.00  fully  assembled.  For 
more  information,  write  to  Allied  Radio 
Corporation,  100  N.  Western  Avenue,  Chi- 
cago, Illinois  60680. 


Economical  Motorola  Zener  Diodes 

A  new  series  of  Js-watt  Surmetic  "20" 
zener  diodes  from  Motorola  cover  a  zener 
voltage  span  from  2,4  to  200  volts.  The 
1N5221-81  devices,  although  rated  at  % 
watt  with  normal  mounting  conditions,  have 
demonstrated  excellent  failure  resistance 
when  overstressed  in  I -watt  tests.  All  units 
have  a  10-watt  surge  rating  and  devices 
above  14  volts  have  a  leakage  current  typi- 
cally less  than  100  nanoamperes.  or  further 
information  and  data  sheets,  write  to  Tech- 
nical Information  Center,  Motorola  Semi- 
conductor Products,  Inc.,  Box  955,  Phoenix, 
Arizona  85001. 

New  Callbook  Feature 

For  the  first  time  the  United  States  edi- 
tion of  the  Radio  Amateur  Callbook  will 
include  the  license  class  identification  of 
licensed  radio  amateurs  listed.  This  new 
feature  will  appear  in  the  form  of  the  first 
letter  of  the  individuals  license  class  and 
will  follow  immediately  after  the  call  let- 
ters* Identification  of  the  class  code  will 
be  listed  at  the  beginning  of  each  district. 
This  information  will  appear  for  the  48 
states  only;  Alaska,  Hawaii  and  U.S.  Pos- 
sessions  will   follow   in   a   later   issue. 

Hallicrafters  S-240   Receiver 


5 

II 

1 

The  new  Hallicrafters  S-240  is  a  low-cost, 
all-transistor  receiver  which  doubles  as  an 
FM  table  radio.  The  standard  communica- 
tions-type features  of  the  S-240  include  an 
rf  amplifier  on  FM  for  high  sensitivity,  se- 
lectivity and  image  rejection;  a  BFO  for 
CW  work;  main  and  fine  tuning  controls 
for  short-wave  reception;  an  Smeter;  a 
slide-rule  dial;  and  automatic  gain  control 
circuitry-  The  S-240  covers  the  AM  broad- 
cast band,  the  88  to  108  MHz  FM  band 
and  the  shortwave  bands  from  2  to  30  MHz. 
The  short-wave  bands  are  covered  in  three 
sections:  2  to  5  MHz,  4.5  to  11.5  MHz 
and  11  to  30  MHz. 

The  11  transistor,  6  diode  superheterodyne 
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circuit  of  the  S-240  provides  stable  and 
drift-free  operation  as  many  tube-type  re- 
ceivers costing  several  times  more.  Sensi- 
tivity on  FM  is  excellent  and  its  10.7  if 
bandwidth  is  120  to  185  kHz.  Combined 
with  a  +400  kHz  AFC  circuit,  this  selec- 
tivity makes  FM  tuning  easy  and  constant 
readjustment  unnecessary. 

Priced  at  $  109.95  ?  more  information  on 
the  new  S-240  is  available  from  your  dealer, 
or  write  to  Hallicrafters  Company,  5th  and 
Kostner  Avenues,  Chicago,  Illinois  60624, 

Triplett  Transistorized  Volt-Ohmmeter 


The  Triplett  Electrical  Instrument  Com- 
pany has  just  introduced  a  new,  lightweight 
transistorized  volt-ohmmeter  (TVO),  the 
model  600,  which  has  the  portability  of  a 
VOM  with  the  high  input  impedance  (11 
megohm)  of  a  VTVM.  It  provides  a  fre- 
quency range  from  15  Hz  to  2  MHz  and 
measures  dc  voltage,  resistance  and  ac  rms 
values  with  an  accuracy  of  ±3%  on  both 
dc  at   it      r. 

The  Triplett  model  600  is  designed  with  a 
transistorized  amplifier  consisting  of  a  spe- 
cial field  effect  transistor  circuit  to  obtain 
an  11-megohm  input  impedance  and  im- 
proved stability  over  battery  life  and  tem- 
perature changes.  Typical  battery  life  in 
the  TVO  is  4000  hours  in  normal  use,  which 
approximates  shelf  life. 

The  model  600  has  an  entirely  new  case 
design  which  uses  a  brushed  aluminum  front 
panel  with  etched  black  range  markings. 
AH  meter  controls  are  clearly  marked  on 
the  aluminum   panel,   and    the  single  selec- 


Acclaimed  Throughout  The  World 
THE  'QUAD'  AERIAL 
—  Supreme  for  its  size 


The  Labgear  'QUAD'   uses  a  spider  construction 
providing  optimum  spacing  on  each  band  I0-l5-20m, 

KITS  AVAILABLE  WITH  OR  WITHOUT  BAMBOO 
ARMS. 

Wonderful    performance  —  no    tuning    adjustment 
necessary. 


Labgear 


LABGEAR    LIMITED 

CROMWELL    ROAD 

CAMBRIDGE       ENGLAND 

Telephone  47301     ■    Tele  prams  Labgear  Cambridge 


fiateewty 


*7ow&t  @a< 


7530  BIG  BEND 

ST.  LOUIS,  MO,  6 HI* 

(314)   H4-HW 


ALUMINUM  TOWERS 

Send  postcard  for  Literature 


Interested  in  VHF? 

Than  why  not  send  for  a  free  sample  of  the 
VHF'er  Magazine,  Ifs  devoted  entirely  to  leriou* 
VHF  and  UHF  hamming.  It  contains  articles  by 
welt-known  end  capable  VHF'er*.  All  who  want 
to  improve  their  knowledge  of  VHF  are  invited 
to    subscribe. 


The  VHF'er 

Perfct  Laboratories 
*1?  SW   Firs*,    Beavertont    Oregon 


ALL  BAND  TRAP  ANTENNA  ! 


Rtditts  I  nttrf  crenel  and 
Nohe  en  All  Makes  Short 
Wave  Receivers.  Males  World 
Whfe  Reception  Stranger. 
Clearer  on  All   Bands! 


For  ALL  An  ate  or  Transmit- 
ters. Rated  it  1000  Watts 
AH  2000  SSB  PJMet  or 
link  Direst  Feed.  Uibt. 
Neat,    Weatherproof, 

102   fl.   with  96  ft  of  72  ohm 
iiMtded    resonant    traps.     You 


jiiiplete  a;  shown  total  length 
haliiJH**!  twlnllne*  lli-imj>^fi 
just  tune  to  desired  band.  Kxcellam  for  ALL  world *wirte 
short-wjire  receivers  and  amateur  trails  mi  iters.  Pur  NOVICE 
AN'H  ALL  CLASS  AMATEUB8J  Eliminates  5  separate  an- 
tennas with  excellent  pafformanto  iifu\'en»  Inffntpieuous  for 
Futsy  Neighborhoods  I  EASY  INSTALLATION  I  Thousands 
of   users. 

75*40-20-15-10   meter   bunds,    rtmiplote    ,,. $10,95 

lii-iiti-lfi-in  meter.  54  ft.    (best  for  awl's).   Complete   .,$18.08 
SEND   ONLY   $3.00   (crisn,  eh,f  inu)   ami  nay  postman  tmlmitv 
COT)  plus   posing  on  arrival  or  send   full  prkc  for  postpaid 
delivery,    Free    information. 
MIDWAY  ANTENNA  *    Dent  AB-I    •    Kearney,    Neur,  6B847 


VHF  SPECIALISTS 

featuring 

VHF^UHF    Converters 

High    Power    Linear    Amplifiers 

Custom     IF    Strips    and    Local    Oscillators 

Reasonable     Prices 

Contact  VHF   SPECIALISTS 

P.O.    Box    474,    Port    Hueneme.    Calif;    93041 

Phone  (80S)  649-9058 


QUIPMENT  BOUGH 

Guaranteed  h#?hestpnc  _ 

m  2&  /r/^.  u/e*ff  fratfeor-  *ft^e  if  oil  tieux 
'%a*n  equipment*  UJnTc  ofTe^f^phOH 

Military  euccnaoNics  coitp 

¥/7rf  PARK  AVB    &RQM*     NEW  foRje  iO*fJ5~7 
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New 
CZ-F5 

Series 
Towers 


Write  for 

Free  catalog 

TODAY 
or  see  your 

distributor. 


Crank-up  Towers 
for  the  ham  with 
space  problems. 


New  Design,  Lightweight 
Free  Standing  Crank- up  Towers! 

Safely  supports  most  TRI-BAND 
BEAMS  in  50  mile  winds  without 
guying.  **FSM  models  use  new  ad- 
justable base  flanges  and  heavy  1' 
Anchor  Bolts  for  one-man  installa- 
tion away  from  house  without 
additional  support  using  footing. 
Standard  models  use  flat  hinged 
base  and  wall  bracket.  Takes  only 
one  man  to  erect  or  tilt  for  antenna 
servicing  with  new  TRZ-80  or  TRL-80 
tower  raising  fixture.  Positive  safety 
and  control  when  raising  or  lower- 
ing the  tower  is  assured  with  a  new 
style  geared  winch  with  automatic 
locking  disc  brake,  and  Tristao's  ex- 
clusive "add-a-section"  design, 
I  Another  "towering"  feature 
J  from  Tristaol 


r» 


RISTAO  TOWER  CO. 


P.O.Box  115, 
Hanford,  California  93230 


a  built-in 
resistor  in 
dc 


[  tor  switch  controls  all  ranges  and  functions. 
One  small,   compact  probe  is   used  for  dc, 
ac    and    ohms.    The    probe    has 
sliding    switch    which    places    a 
series   with    the   instrument   for 
readings. 

The  meter  has  been  made  easv  to  read 
by  the  addition  of  color  to  the  various 
ranges  and  combining  the  ac  and  dc  voltage 
readings.  Other  features  of  the  model  600 
include  direct  reading  measurements  for 
FM  discriminator  lineup,  and  a  dc  polarity 
reversing  switch.  $78,00  from  your  dealer ? 
or  write  to  Triplett  Electrical  Instrument 
Company,  Bluff  ton,  Ohio  45817, 

Personalized   Door  Mat 


I 
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Amateurs  who  are  looking  for  the  unusual, 
and  a  new  and  interesting  way  to  show 
their  call  letters  might  look  into  the  new 
floor  afid  door  mat  available  from  Herbert 
Salch  &  Company,  These  mats,  18  by  28 
inches,  are  made  of  durable  high-quality 
rubber  with  rubber  fingers  that  automatical- 
ly clean  in  a  self-draining  style,  Available 
in  black,  brown,  green  and  blue  with  your 
name  and  call  in  large  white  2%  inch  let- 
ters across  I  lie  middle.  Limited  to  13  letters, 
$7,95,  postpaid,  from  Herbert  Salch  and 
Company,  Woods boro  MPR,  Texas  78393. 

Winco  Alternators 

Two  new  series  of  Winco  power  alterna- 
tors for  portable  and  standby  electric  power 
have  been  announced  by  Wincharger  Cor- 
poration, a  subsidiary  of  Zenith  Ratio.  The 
new  heavy-duty  alternators  provide  2500 
watts  ac,  60  Hz,  and  operate  at  1800  rpm. 
The  only  difference  between  the  two  series 
is  the  driving  power— the  205BS  uses  a 
Briggs  &  Stratton  engine,  the  205  WS,  a 
Wisconsin  engine.  Both  engines  are  of  cast 
iron  construction  with  Stellite  valves  and 
valve    rotators    for    long    life    at    1800    rpm. 

These  heavy-duty  Winco  alternators  will 
safely  power  a  one-horsepower  motor,  plus 
a  400-watt  resistive  load  and  are  ideal 
emergency  power  plants.  They  are  available 
in  manual,  electric  and  remote  start,  in 
both  single  and  dual  voltages.  Optional  equip- 
ment includes    a   carrying  handle,    a   carry- 


ing  cradle,  or  two-wheel  dolly  mounting. 
Both  series  also  permit  a  choice  of  fuels: 
gasoline,  propane,  or  natural  gas.  For  com- 
plete details  and  prices,  write  to  Wincharger 
Corporation,  1805  Zenith  Drive,  Sioux  City, 
Iowa  51102. 

Jensen   Electronic  Tool  Kit 
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A  new,  deluxe  tool  kit  for  electronic  tech- 
nicians has  been  introduced  by  Jensen  Tools* 
This  new  75-piece  kit,  designated  the  JTK-5, 
includes  all  of  the  tools  normally  required 
in  building  breadboards  and  prototypes  of 
sophisticated  electronic  equipment* 

The  inclusion  of  basic  metal- working  tools 
in  the  kit  permits  the  experimenter  to  con- 
struct a  wide  variety  of  electronic  assemblies 
requiring  panel  and  chassis  work.  Each  kit 
includes  files,  a  scribe,  precision  knife,  wire 
bending  pliers,  diagonal  cutters,  slip-joint 
pliers,  scissors,  screwdrivers,  slide  caliper, 
soldering  iron  and  solder,  soldering  aids, 
tweezers,  wire  stripper,  adjustable  wrench^ 
hex  and  spine-key  wrench  sets,  ?s-inch 
electric  drill,  drill  case  with  drills,  chassis 
punches,  ball  pein  hammer,  center  punch, 
hacksaw,  taps,  reamer  and  electronic  align- 
ment tools,  "The  kit  comes  complete  with  a 
steel  toolbox  and  tray.  A  catalog  describ- 
ing this  tool  kit  may  be  obtained  by  wilting 
to  Jensen  Tools,  3630  E.  Indian  School  Road, 
Phoenix,  Arizona  85018. 

Maestro  Receiver  Booster 

If  you're  looking  for  a  way  of  increasing 
the  sensitivity  of  your  receiver  on  ten  me- 
ters, the  new  Maestro  Booster  from  Wawasee 
Electronics  may  be  just  what  you're  looking 
for.  This  unit,  although  designed  for  CB 
equipment,  performs  nicely  in  the  28  MHz 
amateur  band.  It  requires  no  wiring  into 
the  receiver,  has  a  built-in  antenna  switch- 
ing relay  qnd  requires  no  tuning  or  ad- 
justments* The  vise  of  a  7788  vacuum  tube 
with  10,000  hours  life  (equivalent  to  five 
years  operation)  results  in  3  to  5  S-units 
of  receiver  boost,  $64.50  from  Wawasee 
Electronics  Company,  Post  Office  box  36, 
Syracuse,  Indiana  46567. 
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Narrow-band  system 
operates  up  to 
100  ft  Keep 
RECEIVER  in  garage, 
TRANSMITTER  in 
glove  compartment. 
Made  of  finest, 
fiandwired  com- 
ponents. Approved 
by  FCC.  Order  today! 
If  not  satisfied, 
return  in  10  days 
for  full  refund. 
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ER2  RECEIVER 


PTT  TRANSMITTER 
both  for  only 


$37. 


Extra  Transmitter:  $13.33 


FRED  BRAIL  MFG. 

2510  S.  Bedford  St.*  Los  Angeles,  Cal.  90034 


DON'T  BUY  TUBES 

UNTIL  YOU  GET  OUR  LOWEST  PRICES  IN  THE 
WORLD  ON  BRAND  NEW  SPECIAL  PURPOSE,  BROAD- 
CASTING, RECEIVING  TYPES.  ESTABLISHED  1920. 
SEND    FOR    OUR  CATALOG. 

UNITED   RADIO  CO, 
56-B   FERRY  ST.,    NEWARK,   N.J.   07105 


SPACE  AGE  KEYER 


•  Planar  epitaxial  integrated  circuits  for  rein 
ability.  No  tubes — No  separate  transistors* 

•  Precision  feat  her- touch  key  hvilt-in, 

•  Fully  digital — Dot-dash  ratio  always  per- 
feet. 

•  No   pofarity   problems—Floating    contacts 
switch  ±300-V  @  IQO-ma. 

•  Rugged  solid  construction— will  not  walk. 

•  Send  QSL  or  postcard  for  free  brochure. 
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the  HEW 


PORTABLE  ANTENNA 

with  Hon-Shatterable  Base 


20-1 5-10-6-2-  Meters 
Very  Low  SWR 
Folds  to  19  inches 

Weighs  only  2  pounds 

Complete  for  5 
Frequencies 

$24.50 

ask  your  heat  deafer 
or 


DPZ  CORPORATION 

P.  0.  BOX  1615 
JUPITER,  FLORIDA  33458 


TUNAVERTERSI! 


! 
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10  to  2  meters  for  HF 
&  VHF  AM-FM  Marine, 
SW,  and  Police,  Fire, 
etc!  Tunable  RF  con- 
verters. 

For    all    auto    and    home 
radios!    Transistor    &    6-1 
tuning,! 
See    Complete    listing    tn    Apr*    "67    73    adT    page    107.) 
Dept,  79,  Woodsboro,  Texas  78393 
HERBERT  SALCH   &  CO. 
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TIE  CLIP  WITH  YOUR  CALL 

Custom  engraved  $1.50 


lArYTU* 


With   cufF  links  $3.00 

Desk    plaque    (with    miniature    mike)    $2.50 

Send   For  Our  Catalog 
APOLLO   ENGRAVING 

l?l   N,  Hickory  St.  N.  Massapequa,  N,  Y,  H7SB 


VHF  FET  CONVERTERS 

50    and     144    MHZ    Converters    and     Preamps    presently 
available    with    higher    bands   soon    available! 

With    co-rowcii-lal    design    and    specs,    these    devices    have    low 
noise    figures,    tow    i^terraodulaiion   and    crossraodutatton    dis- 
tortion   and    high    Image    rejection.    They    are    designed    for 
the    serious    VHF'cr    and    are    compeiUlrely    priced. 
You   cannot    buy   these  uniU  until  you  fuelled  our  speci- 

fication!, 

Writer  TeleTec  ASSOCIATES 
PO  Box  808,  San  Luis  Obispo,  Calif.  93401 


HERE'S   A  PERFECT   MATCH 

Now  you  can  get  a  perfect  match  for  Hy  Gain  two- 
meter  models  23,  28  and  215,  This  Is  an  L-mateh  ar- 
rangement that  gives  1.05  to  LOO  SWR  at  the  antenna. 
Only    J  J. 75    ppd.    Send    for    the    L-Match    to: 

Sound  and   TV   Systems 

316   Martemoitf   Drive,    Lexington,    Ky,    40505 


Electronic  Engineering 
Measurements  Filebook 

Although  many  of  the  measuring  tech- 
niques covered  in  this  new  book  from  TAB 
Books  are  not  particularly  adaptable  to  the 
amateur  workshop,  they  are  very  useful  to 
the  amateur  who  is  a  technician  or  engineer 
in  industry.  Many  of  the  "measurements" 
texts  cover  only  the  generalities  of  various 
tests  and  measurements,  but  the  "Electronic 
Engineering  Measurements  Filebook"  is  a 
collection  of  detailed  techniques,  complete 
with  specific  test  setups,  waveforms,  and 
analysis  of  how  to  measure  specific  param- 
eters. 

Each  of  the  techniques  described  includes 
data  on  the  test  equipment  and/or  circuitry 
required,  test  procedure,  interpretation  of  the 
results  and  special  considerations  and  pit- 
falls, if  any.  The  most  interesting  feature  of 
this  book  is  that  the  techniques  it  describes 
covers  measurements  that  cannot  be  made 
using  the  usual  procedures.  Items  that  are 
especially  useful  to  the  amateur  include 
measuring  noise  with  a  VTVM,  measuring  fr 
of  a  transistor,  measuring  transistor  small- 
signal  hybrid  parameters,  measuring  tran- 
sistor hi*  at  100  MHz,  measuring  Y-param- 
eters  of  field  effect  transistors,  and  how  to 
select  the  right  probe.  In  most  instances  the 
techniques  described  can  be  readily  modified 
and  adapted  to  suit  the  reader's  specific 
needs,  $9,95  from  TAB  Books,  Drawer  D, 
18  Frederick  Road,  Thurmont,  Maryland 
21788. 


James  Millen  Catalog 

The  James  Millen  Company's  new  com- 
ponents catalog  lists  all  kinds  of  goodies  for 
the  ham.  A  complete  line  is  available,  in- 
cluding tube  sockets,  flexible  couplings,  plate 
caps,  safety  terminals,  terminal  strips,  dial 
locks,  miniature  inductors,  rf  chokes,  air- 
wound  transmitting  inductors,  transmitting 
and  tuning  capacitors  and  many  other  items. 
There  is  also  a  set  of  miniature  components, 
plus  high- voltage  rf  switches,  panel  dials  and 
if  transformers.  In  addition  to  the  compo- 
nents listed  in  this  catalog,  James  Millen 
manufactures  grid  dip  meters,  amateur  radio 
equipment,  module  oscilloscopes,  magnetic 
shields  and  delay  lines.  For  your  personal 
copy  of  their  new  components  catalog,  write 
to  James  Millen  Company,  150  Exchange 
Street,  Maiden,  Massachusetts, 


Selected  Electronic  Circuitry 

If  you're  looking  for  a  novel  circuit  to  do 
a  special  job,  NASA's  "Selected  Electronic 
Circuitry"  may  have  it.  This  new  book  from 
the  Government  Printing  Office  has  chapters 
on  amplifiers,  oscillators,  multivibrators,  pow- 
er supplies  and  related  circuits,  wave  shaping 
circuits,  temperature  compensation  circuits, 
control  circuits  and  computer  circuits,  phis 
a  glossary  of  terms.  In  selecting  the  circuits 
for  this  book,  NASA  made  an  effort  to  in- 
clude novel  circuitry  that  is  of  interest  not 
only  to  the  professional  engineer,  but  to  the 
electronics  hobbyist  as  well  If  you  dan't  use 
any  of  the  78  circuits  directly,  they  will  give 
you  some  interesting  ideas,  A  must  at  70< 
from  the  Superintendent  of  Documents,  U.S. 
Government  Printing  Office,  Washington, 
D.C  20402.  Order  NASA  SP-504& 

Solid-State  Power  Control 
Circuits   Library 

A  new  applications  oriented,  power  con- 
trol circuits  guide  compiled  from  a  series  of 
application  notes  written  by  Motorola  semi- 
conductor engineers  is  now  available*  "Solid- 
State  Power  Control  Circuit  Library"  pre- 
sents new  and  useful  solutions  to  many  com- 
mon thyristor  control  problems.  Topics  in- 
cluded in  this  70-page  book  are  SCR  power 
control  fundamentals,  trigger  circuits,  sup- 
pressing rf  interference,  high  torque  motor 
speed  control  and  reducing  SCR  failures. 
Free  copies  of  this  handy  new  book  may  be 
obtained  by  writing  on  your  company  letter- 
head to  Motorola  Semiconductors  Products, 
P.  O.  Box  995,  Phoenix,  Arizona  85001. 

TUCO  Catalog 

If  you  are  having  trouble  finding  a  special 
semiconductor  for  that  new  project,  you 
should  have  a  copy  of  the  new  catalog  from 
Transistors  Unlimited  Company.  In  addition 
to  a  complete  selection  of  semiconductors 
from  the  major  manufacturers,  TUCO  car- 
ries integrated  circuits  from  Fairchild,  CE, 
Philco,  Motorola,  and  Amperex.  Furthermore, 
they  carry  the  complete  line  of  Amperex 
manufactured  audio  amplifiers  from  one  to 
twenty  watts.  TUCO  also  lists  their  miniature 
electrolytic  capacitors,  variable  capacitors, 
coils  and  chokes,  resistors,  transformers, 
switches,  pots,  heat  sinks  and  other  useful 
items  for  the  experimenter  in  catalog  5A. 
For  your  copy,  write  to  Transistors  Unlimited 
Company,  462  Jericho  Turnpike,  Mineola, 
L,L,  New  York  11501, 


VANGUARD  ^|  W^^^~~^  C770  QR 

MODEL  501  ***  7*7  J 

Mad*  la  USA.  SHIPPING  COLLECT 

COMPLETE  WITH  LENS 

SUB-MINIATURE  SOLID  STATE 

TV  CAMERA 

FOR  CLOSED  CIRCUIT  OR  AMATEUR  TV 

THE  VANGUARD  501  is  a  completely  automatic 
closed  circuit  television  camera  capable  of  transmit- 
ting sharp,  clear*  live  pictures  to  one  or  more  TV  sets 
of  your  choice  via  a  low-cost  antenna  cable  (RG-59U) 
up  to  a  distance  of  1000  ft  without  the  need  for  ac- 
cessories or  modifications  on  the  TV  sets.  The  range 
can  be  extended  indefinitely  by  using  line  amplifiers 
at  repeated  intervals  or  by  using  radio  transmitters 
where  regulations  permit* 

There  are  hundreds  of  practical  uses  in  business, 
home,  school,  etc.  for  any  purpose  that  requires  you 
or  anyone  chosen  to  observe  anything  taking  place 
anywhere  the  camera  is  placed.  Designed  for  contin- 
uous unattended  operation,  the  all-transistor  eircurtry 
of  the  501  consumes  only  7  watts  of  power. 

SPECIFICATIONS: 

•  Measures  2W*  x  4"  x  7"  (excluding  lens  and  connectors). 

•  Weigh*  VA  Ibi. 

•  Operate*  on  100-130  volts  50  or  60  cycles,  7  Wefts. 

•  Tested  at  10°  to  125°  F. 

•  Advanced  circuitry  utilizing  35  semi-conductors  most  of 
which  are  silicon. 

•  Field  effect  input  circuit  for  minimum  video  noise* 

•  Resolution  guaranteed  to  exceed  standards  set  by  525 
line  TV  receivers. 

•  RF  output  30,000  microvolts  adjustable  for  channels  2 

to  6. 

e>  Video  output  1,5V  p-p  composite  with  standard 
five  sync  (random  interlace)* 

•  Viewable  pictures  obtainable  with   illurmn 
as  1  ft.  candle. 


low 


•  V  id  icon  controlled  light  compensation;   150/1* 

e>  Adjustable  iris  on  lens  enables  use  In  bright  sunlight. 

•  New  long  life,  sub-miniature  vidicon  with  spectral  re- 
sponse similar  to  Type  7735 A. 

•  Electronically  regulated  power  supply  and  thermally 
compensated  circuits  eliminate  change  in  picture  quality 
when  line  voltage  and  temperature  fluctuate. 

•  All  par  Is  guaranteed  for  1  year  (except  for  open  fila- 
ment on  vidicon  or  breakage). 

e)  Fast,  low-cost  service  always  available  from  our  factory 
in  Hotlis,  NY. 

Pre-set  adjustable  controls  include  the  following:  Video  gain, 
video  com  Dentation,  pedestal  level,  target  voltage,  beam  voltage, 
beam  alignment,  electrical  focus,  horizontal  frequency*  horizontal 
size,  vertical  frequency,  vertical  file,  vertical  linearity*  modula- 
tion and   RF  frequency  output. 

Send  your  order  direct  to  our  factory 

VANGUARD    LABS 

196-23  Jamaica  Ave.      Dept.    H     Mollis,  N.Y.  11423 
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The  Worlds  First  117Y/12Y  All-Transistor 
Communications  Receiver  Is  Available  Now 
In  150  Radio  Shack  Stores  Coast  to  Coast! 


THE 


DX-150 


Over  30  semiconductors  —  no  tubes,  no 
nuvistors  —  the  DX-T50  h  100%  solid  state! 

SSBjCW  I  AM  reception,  covering  S3SKC 
through  30 MC  in  4  slide-rule  bands! 

Product  detector  for  SSBfCW \  plus  fast 
and  slow  AYC;  variable- pitch  BFQl 

Illuminated  electrical  bandspread  fully 
calibrated  for  the  Amateur  and  CB  bands! 

Cascade  RF  stage:  ANL  for  RF  and  AF;  lener* 

stabilized;  OTL  audio;  illuminated  "S"  meter! 

Built'in  monitor  speaker  plus  front-panel 

jack  for  external  (optional)  matching  speaker! 


THERE'S  A  STORE  NEAR  YOU! 


ONLY 

95 


19 


ARIZONA  -^PhMn;. 

ARKANSAS  —  Uttfe  Rod 

CALIFORNIA  —  Anaheim, 
Balceri{isldr  Covma,  Downuy, 
Garden  Grove.  Inglewood, 
La  Hobra,  long  Beach. 
Los  Angelei,  Mission  Hill*, 
Mountain  V«aw.  Oakland. 
Pasadena,  Pomona,  Reseda, 
SacramentOn  San  Bruno, 
San  Diego.  San  Francisco. 
Santa  Ana.  Santa  Monica, 
Torrance.  Weft  Covin  a 

COLORADO  —  Denver 

CONNECTICUT  —  Hamden, 
Manchester,  New  Haven, 
New  London.  Orange, 
Stamford,  Weit  Hartford 

FLORIDA— Jacksonville, 
Orlando 

GEORGIA— Atlanta 

ILLINOIS— Chicago 

KANSAS  — Wichita 

LOUISIANA—  Na*  Orleans 

MAINE  — Portland 

MARYLAND  —  Lana>V  Part 

MASSACHUSanS—  Boston, 
B  ram  tree,  Brae  Hon,  Br  oo  feline. 
Cambridge,  Framing  ham, 
Lowell.  Medford.  Natict, 
Quincy,  Saugus.  Springfield, 
Waltham,  West  Springfield, 
Worcester 


MICHIGAN—  Detroit 
MINNESOTA  —  Minneapolis^ 

St.  Paul 
MISSOURI  — Kansas  City. 

St.  Joseph,  St.  Louis 
NEBRASKA  —  Omaha 
NEW  HAMPSHIRE  — 

Manchester 
NEW  JERSEY— Pennsaufean 
NEW  MEXICO  —  Albucjuergue 

NEW  YORK—  Albany/ 
Binghamton^  Buffalo,  New 
Yorfc,  Schenectady,  Syracuse 

OHIO  — Cincinnati*  Cleveland 

OKLAHOMA  —  Oklahoma  City. 

Tuke 
OREGON  —  Portland 
PENNSYLVANIA  — 

Philadelphia,  Pittsburgh 
RHODE  ISLAND—  Providence, 

East  Providence 
TENNESSEE  — Memphis, 

Nashville 

TEXAS  —  Abilene,  Arlington, 
Austin,  Brownsville,  Corpus 
Christ!,  Pallas,  Fort  Worth, 
Houston.  Lubbock,  Midland, 
San  Antonio.  Sherman,  Waco 

UTAH—  Salt  Lai*  City 

VIRGINIA  — Arlington,  Virginia 
Beach 

WASHINGTON  — Seattle 


New,  big,  exciting,  professional — the 
Realistic  DX-150  obsolete*  tube  receivers 
and  warm  up,  banishes  forever  your  depend- 
ence on  house  current  to  stay  in  opera- 
tion. For  example:  the  DX-150  will  run  100 
hours  on  8  D-cells  if  current  fails,  or  isn't 
available,  or  on  field  day,  Additionally,  it 
will  operate  from  a  car's  cigarette  lighter  or  any  other  mobile 
or  base  12VDC  source!  Of  course  a  117VAC  power  supply  is 
built  in,  DX-150  is  a  husky  brute:  14VQ  x  9V4  x  6V2",  with  a 
massive  silver  extruded  front  panel,  solid  metal  knobs,  grey 
metal  cabinet,  14  pounds  of  Quality. 

A    NEW  STANDARD  OF  RECEIVER  VALUE! 

Priced  Radio  Shack's  way  (factory-to-you)  the  DX-150  saves  you 
about  $100  off  traditional  pricing  methods.  Yet  it  offers  11  front 
controls;  dual  power  supply;  l2Vd"  slide-rule  dial  in  5  colors; 
continuous  coverage  from  535KC  through  30MC,  including  160 
through  10  meters;  separate  detector  circuits  for  AM  (diode* 
and  SSB/CW  (4-diode  bridge);  sensitivity  good  to  0.5#v  at  30MC. 
Nobody  but  nobody  but  44-year-old  Radio  Shack  could  have 
created  this  unique  product  for  $119,95.  You  better  believe  it! 

REALISTIC  DX-150  CUSTOM  ACCESSORIES 


Exact  -  match  externa!  Voice  -  Frequency 
speaker  cuts  out  built-in  monitor,  includes 
lead    and    plug,    20-1500:    $7.95    ( 4  lbs.) 

12VDC  portable  pack  with  all  cables,  plugs, 
8-long-life  batteries;  includes  pJug-to-plug 
and  plug-to-lighter  cord  sets.  20-1501:  Only 
$7.95  (wt.  4  lbs*  w/batteries) 
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ORDER  BY  MAIL!   IN  PERSON!   FREE  FOLDER! 
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RADIO   )      East;  730  Commonwealth  Ave,,  Boston,  Mass.  02215 
SHACK  (     Westi  1 515  So.  University  Dr.,  Ft.  Worth,  Tex.  76107 

J  Depf .  SV 

Please  rush  me  the  item  I've  checked  below, 

I  enclose  $, ,  plus  50c  for  postage  and  handling: 

□  FREE  1968  Catalog  □  Matching  Speaker,  20*1500.  $7.95* 

□  FREE  DX-150  Folder  □  12  VOC  Power  Set,  20-1501,  $7.95* 

□  Receiver,  20*150.  $119.95*  *  Pius  Shipping  Cost: 

14  lbs.,  4  lbs,,  4  its. 

Name  (print) 

Street 

City 


State^ 


.Zip. 


Letters 


Novices,   and  all  that  Jan 

Dear  73, 

A  short,  though  painted,  dissertation  upon  your  July 
editorial,   if  I  may. 

First,  although  I  try  to  keep  abreast  of  develop- 
ments in  hamdom,  and  regularly  purchase  most  of  the 
magazines  in  the  field,  T  am  not  myself  an  amateur. 
This  is  not  due  to  lack  of  ability — I  could  pass  the 
test  tomorrow  with  no  difficulty.  My  choice  was  based 
i  pon    a   lot   of  consideration   and   thought. 

.  ,  P  It  is  my  own  personal  observation  that  the 
Citizen's  band  has  done  more  to  afford  hamdom  new 
members  than  you  realize  -  ,  .  I  can  point  out  a  dozen 
in  my  area  who  have  forsaken  CB  for  the  ham  bands, 
if  for  no  other  reason  than  to  be  able  to  talk  without 
incessant  **break-break-breakfT  from  some  loud-mouthe  i 
moron  whose  brains  are  wired  to  switch  off  when  he 
hits  the  mike  button. 

Granted,  initially,  CB  holds  a  sort  of  appeal  to  a 
newcomer  to  radio  ,  ,  .  plunk  down  $8,  shell  out  a 
few  more  bills  for  a  full-house  peanut-power  trans- 
ceiver,   and    presto     instant    radio.    For    a    while    it    is 

since  puberty.  However  as  time 
pets  to  know  the  type  of  cl*wns 
who  share  these  bands,  he  j?ets  an  itching  to  go  some- 
where where  the  people  are  a  nhade  more  sane,  and 
considerably   more   intelligent. 

I  think  it  is  well  to  look  elsewhere  for  the  source 
of  the  apathv  which  is  running  amateur  radio  down 
the  ramp  behind  the  dinosaurs  and  the  dodos. 

I  would  offer  this  possibility.  That  ham  radio  has 
simply  lost  ail  it*s  glamour,  as  I  believe  you  pointed 
out.  There  was  a  day  when  to  be  a  ham,  one  spent 
long  hours  burning  the  midnight  lights,  sweating  over 
a  hot  soldering  iron,  cussing  an  occasional  scorched 
thumb,  and  laboriously  piecing  together  a  home-brew 
monster  that,  with  a  healthy  dose  of  miracle  working, 
might  possibly   work. 

Today  the  ham  is  a  new  breed.  He  memorizes  the 
code,  bones  up  on  the  theory,  and  lays  out  a  wad 
of  the  long  green  for  a  room  full  of  prewired,  pre- 
tested,    guaranteed-to-work-or-your-money-back,      appli- 


the    greatest    thing 
progresses,    and    one 


ances     with     their     aesthetic     chromium     baubles     and 

pretty  lights. 

Frankly,  ham  radio  has  been  overwhelmed  by  science. 
I  do  believe  that,  as  you  noted,  more  good  PR  will 
alleviate  this  apathy  somewhat,  and  the  news  of  a 
ham  rig  on  the  moon  will  draw  a  lot  of  fence  riders 
into  the  pasture,  Howevermuch,  we  have  another 
question  .   *  ,   why    does    hamdom    need    more    hams? 

Evidently,  there  are  too  many  hams  on  the  air  al- 
ready, without  adding  to  the  confusion.  You  may  well 
point  out  the  huge  silence  which  envelopes  the  VHF 
bands,  and  1  fully  agree.  But  it  is  one  thing  to  pro- 
mote them  and  quite  another  to  get  John  Q.  Ham  to 
go  up  there  and  clear  out  the  lower  bands.  VHF  is 
the  playground  of  the  elite  amateur  who  is  well  up  on 
his  theory  and  who  can  do  more  than  twiddle  knobs 
and  call  CQ, 

So  there  the  situation  stands — a  few  hearty  souls 
up  on  the  high  end  and  all  the  other  99.5%  crammed 
like  sardines  into  80  thru  10,  fighting  tooth  and  nail 
for  a  few  unmolested  kHz  on  which  to  carry  a  QSO. 

What  we  need  is  not  more  amateurs,  but  more 
HAMS  of  the  old  school  who  don't  rely  on  their 
wallet,  and  who  aren't  afraid  to  I  ry  something  new 
and   different. 

This  is  one  major  reason  I  am  avoiding  becoming 
a  ham  myself.  There  is  no  one  arhund  here  on  VHF 
and  I'll  be  damned  if  I'm  going  to  get  into  that  rat- 
race  on  the  dc  bands.  I'm  going  to  just  stand  back  and 
watch,  as  hamdom  strangles  itself  to  death,  because 
nobody  has  the  brains  to  get  out  and  go  up.  and  the 
low  bands   will   gradually  turn   into  mass  confusion. 

As  I  see  it  now,  more  amateurs  will  kill  ham  radio, 
rather  than  cure  it. 

If  you  can  present  a  convincing  enough  case,  I'll 
go  for  the  ticket  and  join  the  hysteria.  I  don't  sup- 
pose that  one  more  carrier  will  matter  that  much  .  >  , 

will   it  ? 

Bob    Renaud 

Washington,    Mass.   20123 

Now  if   we   could   [tet   a   few    wore    hardy   90U&$    to   try 
432  and  129G  in  northern  New  England  .   ,  . 


OOPS   .  .  . 

Dear  73, 

RE:  Jndu**  Antenna  p,  103,  July  issue- 
Poor  Joe  is  going  to  get  killed  or  hurt  if  that  an- 
tenna breaks !  Please  have  Judy  re-install  her  new  an- 
tenna with  the  bucket  of  sand  tied  securely  to  the 
tree  and  the  pulley  tied  to  the  antenna,  as  shown  in 
the  sketch  below.  You  don't  believe  it?  It  happened  to 
me  once,  only  my  bucket  was  filled  with  concrete. 
Fortunately,  no  one  was  under  it  at  the  time,  but  the 
hole  in  the  ground  gave  pause  for  a  lot  of  thought. 

J.    0.    Weaver    W7AAF/W8BGP 
Las  Vegas,   Nevada 
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HW12. 22.32  OWNER 


(applies  to  "A"  series,  also) 


New  three  band 
delivers  the  performance  of  your 
transceiver  on  five  200  kc  band  segments. 


Featuring    selectable    upper    or    tower    SSB*    Selectable 

AVC* 

Coverage:    3,W.O;    7.0-7.2,    7 2-1 .4;     14.0-14.2,     14.2-14.4 

Mc* 

Front  panel   key  jack*  New  front  panel  and  plastic  dial 

included* 


COMPLETE   KIT  PRICE  ONLY 

Send   50c  for  brochure 
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DYNALAB  COMPANY 

215-28  Spencer  Ave.         Queens  Village,  N.Y.  11427 
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MOBILE  FIXED  5QUALO 

Sqoolo  is  a  full  half  wave,  hori- 
zontally  polarized,  omni-directional 
antenna. 

A5Q*2  2  meter,  10"  square  $  9.95 
ASQ-22  2   meter     stacked  16.95 

ASG-6     6   meter,   30"    square      13,95 


<$> 
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HAM  STIK 


// 


MODEL   #HS-1 


6  -*  10-  15  -  20   Meter 

Adjustable    Dipele 
with   Universal   Maun  I 
Ideal   Far  Small   Lots, 
Apartments,  Vacationing 

$23.50  Ner 


SEE   YOUR   DISTRIBUTOR   OR   WRITE   FOR   FREE   CATALOG 
0EPT.    A-2 


6  21     HAYWARD    STREET 
MANCHESTER.    N.H,     03103 


VHF-UHF 


Converters  end    Preempt   lor   50   thru    432    Mc, 

Write  for  literature. 
Send    for    m    sample    copy    of    th*    VHFer,    the 
only    magazine    for   VHF    and    UHF    hams, 

Parks  Electronics,  419  S.W.  First  Beavertoti,  Ore. 


BC-GI1    WaHde-TalkieE, 
Bcndix   :.u\\    Interphone. 


SALE 

used    good,    w/0    batts. 


•  .$15 


new  w/tuiies  &  dynainotor,    .,$4 


*      .      ..•<«»      »      .     *     * 


ea. 
$7.50    ea. 


BC-458    transmitter,    certified 

Transistorizr-d    Wireless    Interim.,    110/220    VAC 

50/ftO    cycles,    per  pair    ...    $20.00 

Transiatorlzeil   Telephone  Amplifier .$10,00   ea4 
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TALLEN      CO.      INC. 

Street    Brooklyn,    N.Y.    11215,    Phone   212-499-6300 


Dear  73, 

I  disagree  with  WIDTY's  editorial  (August  73). 
Permitting:  phone  operation  on  ten  meters  would 
certainly  make  the  Novice  license  more  attractive  to 
the  non-ham  (and  CB'er).  But,  it  would  reduce  the 
motivation  a  Novice  has  to  operate  CW,  and  thereby 
increase  his  CW  proficiency  to  13  WPM,  Extending  the 
term  of  the  license  to  two  or  more  years  would  prob- 
ably help  very  little.  Many  Novices  would  spend  their 
first  year  or  so  GB'ing  it  up  on  ten  phone,  forgetting 
what  little  CW  they  had  to  learn  to  pass  the  5  WPM 
novice  test. 

As  for  the  argument  that  the  proposal  would  allow 
the  Novice  to  "see  what  amateur  radio  is  really  like", 
I  suggest  that  the  Novice  use  his  receiver  for  this 
purpose.  If  he  finds  HF  phone  operation  appealing. 
well,  that's  another  reason  to  hurry  up  and  get  his 
General.  Anyway,  I  doubt  that  a  200  kHz  segment  of 
ten  meters,  far  from  the  General-class  action,  would 
be  much  of  an  education.  The  Novices  would  only 
have  each  other  to  taik  to,  and  they  might  pirk  up 
some  bad  habits   from  the  ex-CBpers  amongst  them. 

One  more  gripe:  Wayne's  ideas  about  Vietnam*  be 
they  good  or  bad,  do  not  belong  in  75.  He  should 
know   that. 

Vic  Rosenthal  K2VCO/3 

Pittsburgh ,  Pa. 


Dear  73, 

I  am  very  much  disturbed  with  the  idea  of  the  FCC 
granting:  possibly  "A  Radical  Proposal* '  to  the  would-be 
amateurs,  "CBV.  I  feel  that  I  am  in  a  position  to 
express  my  truthful  opinion,  because  I  once  held  the 
call  1W9296,  and  therefore  would  be  classed  an  *OM" 
on   the  Citizens    Band. 

I  feel  that  obtaining  an  amateur  ticket  is  an  ac- 
complishment in  it's  self,  due  to  the  fact  that  you 
can  not  simply  fill  in  an  application  and  expect  to 
receive  a  call  sign.  You  must  do  some  work  on  your 
own.  The  only  persons  who  want  this  proposal  are  the 
typical  "C*B.  Lids".  Why  should  we  give  them  some 
of  our  frequencies  to  use  improper  operating  pro- 
cedure on,  etc.  Let  them  study  and  obtain  their  licenses 
like  all  of  us  had  to.  We  amateurs  would  be  more  than 
happy  to  help  them  out  to  get  on  the  air,  I'm  sure* 
But,  not  by  changing  the  license  exam. 

I'm  sure  that  once  you  obtained  your  license,  you 
had  the  feeling  of  a  job  well  done,  so  let's  keep  our 
proud  name  and  by  all  means  let's  keep  the  amateur 
code  and  theory  exam. 

Grady    L.    Sexton,   Jr.   WA1GTT/DL0 
Berlin  Brigade  APO   09742 


<* 


Oops,   wrong    magazine   Grady.    I   think   the    radical   ar< 
ticle  iv  ax  in  CQ  t 


ore  AM/SSB 

Dear  73t 

Congratulations  on  your  article  in  June  73  concern- 
ing AM  vs  SSB.  In  this  day  of  crowded  freiuencies, 
should  we  tolerate  a  mode  of  transmission  that  uses 
twice  the  band  width  necessary  for  communications? 
...  I  would  like  to  suggest  no  AM  operation  in  the 
3.5,  7,  and  14  MHz  bands.  In  the  21  MHz  band*  no 
AM  above  21.300  MHz,  and  in  the  28  MHz  hand,  no 
AM  below  29.000  MHz. 

Henry  R,   Pcmherton   W3PN 
Wayne,  Pa.   19087 


Dear  73, 

,  .  .  Overall,  73  is  great — nut  with  one  horrible  de- 
ficiency :   you   are  bowing  to   Big   Buddha   QSTfs  lordly 

diet   m  that  there  is  no  such  thing  as  AM  phone. 

Why  ignore  a  significant  group  of  amateurs  who 
thoroughly  abhor  the  crude  methods  by  which  SSB  is 
being  jammed  down  their  throats? 

John   M.    Murray   WtBNN 
Bloomfield,    Conn. 


Dear  73, 

Recently  there  has  been  much  controversy  about  the 
use  of  AM  on  the  20-meter  band.  Amateurs  using  AM 
claim  that  their  right  to  operate  in  the  "AM"  portion 
of  the  band  was  established  in  a  lonjr-s  tan  ding  gentle- 
men's agreement.  It  is  just  coincidental  that  this  AM 
portion  is  the  segment  of  the  band  in  which  the 
majority  of  DX  work  is  done* 

.  •  -  I  operate  Sideband  and  I  am  not  what  one  would 
call  a  "big-  gun"  and  thus,  my  voice  is  not  well  known 
on  the  air.  However  ,  .  .  it  becomes  particularly  an- 
noying to  me  when  the  local  AM'er  comes  on  and 
hetrodynes  the  station  I  am  talking  to  out  of  ex- 
istence. 

I  am  not  condemning  AM  as  a  mode  *  „  #  I  am  sug- 
gesting that  a  new  Gentleman's  Agreement  be  made, 
in  which  AM  operation  be  confined  to  a  different 
segment  of  the  phone  band.  14250*14300  kHz  seems  to 
be  the  likely  choice.  This  allows  ample  room  for  op- 
erating and  leaves  the  lower  50  kHz  of  the  phone  band 
free  for  serious  DX  work. 

D.    Christopher    Ohiy    WB2YOA 
Brooklyn,    N.Y* 


Dear   73, 

.  .  .  In  banning  AM  you  are  essentially  banning  the 
new  builder.  In  taking  the  steps  from  Novice  to  Gen- 
eralp  a  builder  type  must  stop  at  AM  to  learn  what 
isn't  in  the  license  manual  or  begin ner*s  radio  books 
.  .  .  AM  equipment  is  relatively  easy  for  the  beginner 
to  make. 

I  am  not  sure  whether  your  remarks  on  the  ease 
with  which  DSB  can  be  built  is  correct  or  not.  There 
is  no  up-to-date  literature  on  it  that  I  can  find. 
Articles  refer  either  to  a  1953  75  or  a  1647  QST  issue. 
They're    not  easy   to   find. 

Charles   L.   Hyser  WA3GXM 
Strafford, — Wayne*    Pa. 

Try  July  1967  issue  of  73,  page  10. 


Dear    73, 

Yes !  I  am  thru  with  73  magazine  for  a  very  good 
reason  and  it  is  your  own  fault.  When  you  decided 
ham  radio  was  only  for  Slop  Bucket  and  not  for  AM 
you  let  me  out.  Your  last  editorial  (June)  tore  it  for 
me-  I  am  recommending  by  letter  and  by  air  that 
my  hundreds  of  friends  also  send  the  five  bucks  to 
hAM  International  instead  of  renewing  73,  So,  get 
ur  subs  from  the  SB  boys* 

P.    F.    Hadlock    K21K 
Hammond,    New    York 

I'll  bet  you  said  just  about  the  same  thing  when  they 
made  you  get  off  spark, 


Bouquets  and   such 

Dear  73, 

Just  finished  the  July  issue  of  73  and  I  must  say 
you  have  paid  a  wonderful  tribute  to  our  Canadian 
neighbors.  The  article  about  the  Maritime  Mobile  sta- 
tions was  excellent. 

I  agree  with  the  editor's  views  wholeheartedly*  CB 
has  had  an  unfortunate  influence  on  young  people. 
It  is  too  easy  to  get  a  license  in  the  first  place,  and, 
in  too  many  cases  the  adults  using  the  band  do  not 
set  a   good   example. 

Also  wanted  to  congratulate  you  on  the  series  on 
getting  a  Novice  license  *  .  •  it  will  surely  be  of  great 
help   to  many, 

Anne   Lefler    WA1ELV 

Mansfield,    Mass. 
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SWAN   250    $325 


PREPAID  IN  USA 


FREE 


LIST 

$42.50 


<3^  _  cS* 


I     SHURE  444     I 

|SSB     MICROPHONE    WITH  I 
IEVERY  SWAN  TRANSCEIVER! 


SWAN    500    $495 


PREPAID  IN  USA 


IN  STOCK  AT 


QUEMENT 
ELECTRONICS 

1000  SOUTH  BASCOM        SAN  JOSE,  CALIFORNIA 
"Northern  California's  Most  Complete  Ham  Store" 
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oscillator/monitor 

•  a  sensitive  broadband  RF  detector 
gives  audible  tone  signal  In  the 
presence  of  any  RF  field  from  lOmw 
tol  kw  and  100 kt  to  lOOOmc 

•  a  CWmonltor  with  poiHIve    RF 
switch  uies  only  8"  pickup  antenna 
and  NO  connection  to  rig  or  key 

•  a  code  practice  oscillator  with 
adjustable  tone  &  built  In  speaker 
m  high  gain  4  transistor  circuit 
powered  by  long  life  AA  pencell 

•  16gauge  aluminum  cabinet  in 
white  &  black  epoxy  finish,  3  V2" 
by  2  Vt "  by  1  V4  "  weight  8  ounces 

•  TOO  %  US  made  and  guaranteed 

the  James  research  company 
11  sehermerhorn  stv  brooklyn  ny- 11201 


1  Ova  (baft  incO 
I  ^L  ppd  usa&can 
■end  cert  ck  or  m.o. 
ny  res  add  5%  tax 


SUMMER  BONUS  SPECIAL 

Free     Matching     AC     Supply    with    the     Following 


Rlgi 
%  95.00 


Galaxy  V   Mk  H    ..$420,00 

DTake    TR-4     5UB.&5 

SWvan     500     495.00 

Swan    350     420.00 

B4-A    &    T4-X    TOO. 00 

SAVE    EVERY    DAY    AT 

EVANSVILLE   AMATEUR   RADIO   SUPPLY 

1629  S.    Kentucky  Ave.,    Evansville,    Indiana  47713 

Bill    Ogfl-    WA9RM0  Dave    Clark— WAyRFK 


Iteiin-M     w/C     . ... 
Ily-Galn  204BA    . 

Ily-Gatn   lftHT    125,00 

Moaloy   Classic    . ...  100 JO 

Timer    I54X   Mike..  17 JO 


LARGEST  SELECTION   in   United   States 
AT    LOWEST    PRICES— 48    hr.    delivery 


Thousands    of    frequenclei    in    itock 
Types      indud*      HC6/U.      HCI8/U. 
FT-241,  FT-243,  R-I7I,  etc. 

SEND   I0#  for  catalog  with  oscillator 
circulti.  Refunded  on  first  order 

2400B  Crystal   Dr..  Ft.  Myari.  Fla.  9390! 


£!03   2EA 
#101    6EA 
-30f    3EA 
A  bo  vc . 

TRANSISTOR   BOARDS 

2N706,    6EA    IN9I7    

2M7I 1 

£    PI     1    "**     1                      f     1     4      l      +      1      +      h      *      i      4     4      »     I      1      t      f      t     1     f      1      ^      4 

new,    minimum    salvageable   lead 

>.  *  6 
..4 

Boards 
Boards 
Boards 
ith   Vi 

$3.00 
S3. 00 
$3.00 
En. 

Audio 

Tape,  Ya   in*   l'/a   mil.  approx.  4,000  ft.,  2  reels 
Shipped    Prepaid    Continental    U.S.A. 

$7.50 

57  A 

LEEDS  RADIO 

Warren   Street     Tel:    (212) -267-3440 

N, 

YX,    IO0O7 

ARROW  SPECIALS  FOR  OCTOBER 


ID60/APAIO — Panadaptor  .... 
IP274/AWAI0—  Panada  ptor 
TS452C — Signal   Generator  .. 

BC22  I — Frequency   Meter  

LM — Frequency    Meter    

LM — Power    Supply       .... 

PRS3 — Mine    detector    _ 


..New  $  55.00 
...Esc.  17.50 
1 75.00 
89.50 
65.00 
25.00 
34.50 


6146 

6155/4-125 
7580  


Guaranteed  Tubes 

$2.50  832A  

._ 9.95  829B    _ 

6.95  4il50A  

Send  for   Catalog    #132 


$3.95 

...  5.95 


ARROW  SALES-CHICAGO,  INC* 

2534  S.  MICHIGAN  AVENUE 
CHICAGO,   ILLINOIS  60616 


Dear  73, 

Congratulations  on  your  new  Editor.  He  la  doing  a 
fine  job,  and  has  rekindled  in  me  a  new  enthusiasm 
for   your   remarkable   magazine. 

I  am  also  pleased  to  see  a  more  humble  and  more 
constructive  W2NSD/1.  His  new  attitude  of  working 
to  improve  ARRL  operations,  rather  than  destroy 
them,  makes  sense.  And  in  his  disillusionment  with 
DX  Expeditions,  I  even  detect  a  relenting  attitude 
on  the  desirability  of  QRP  operation.  QRP  operation 
will  improve  the  state  of  the  art.  The  argument  that 
more  people  should  use  high  power  to  demonstrate  the 
presence  of  radio  amateurs  on  the  bands  is  absurd,  as 
ten  minutes  of  listening  to  them  will  verify. 

Now  just  a  word  about  the  letters  in  your  May,  1967 
issue.  For  further  information  about  anti-gravity 
projects,  WA6DZL  might  contact  W0NL,  who  pub- 
lishes Auto-CalL  I  should  like  to  disagree  with 
WA90HS,  because  I  find  the  new  binding  of  73  is 
excellent,  and  the  magazine  stays  open  just  fine  if  you 
crease  it  at  the  margin.  My  one  argument  with  your 
format  is  the  practice  of  distributing  advertisements 
throughout  the  magazine.  This  makes  it  impossible  to 
tear  them  out  to  reduce  the  volume  on  the  bookshelf. 
The  problem  is  that  too  many  of  your  articles  are 
worth  saving. 

Thanks  for  not  splitting  up  articles  in  bits  con- 
tinued at  the  back  of  the  magazine.  It  makes  them 
easier  to  file  separately  for  reference  material.  The 
main  problem  comes  when  two  good  articles  on  differ- 
ent subjects  come  together.  Could  you  please  alternate 
good   articles  with  irrelevant  filler?  Hi. 

R.  L.  Gunther  VK7RG 

Sandy  Bay,  Tasmania,  Australia 


Dear  73, 

The  excellent  manner  in  which  you  handled  the 
W2USA  story  is  deeply  appreciated  by  me  I  Yesterday 
there  were  two  regular  **on-the-air"  meetings  of 
Florida  groups.  Some  very  complimentary  things  were 
said.  Many  nice  things  were  said  about  your  editorial, 
with  nary  a  word  counter, 

Arthur  H.  Lynch  W4DKJ 
Fort    Myers,    Florida 


Dear   73, 

Will  you  please  send  me  a  copy  of  the  marvelous 
editorial  written  by  you  in  the  July  75.  I  think  it  is 
perfect.  It  puts  the  case  on  the  table,  I  want  to  re- 
produce it  and  give  it  to  our  club  members.  Keep  up 
the  good  work  Jim  Fisk  W1DTY, 

Eugene    W.    Sickles    WA5DMT 
Fort    Smith,    Arkansas 


Dear  73, 

The  August  issue  of  73  arrived  yesterday  .  .  .  get- 
ting bigger  and  better  every  month.  Congratulations. 

I  read  yo-r  editorial  as  soon  as  I  opened  the  mag. 
(I  always  do).  On  pa"e  2,  you  made  the  statement, 
'sven  the  best  five  band  transceiver  does  not  cover 
the  entire  28  MHz  band!*  Now,  Jim,  1  realize  that  my 
Swan  500  is  one  of  the  best,  and  I  have  1*ern  under 
the  impression  that  I  could  work  the  entire  10  meter 
band.  I  hope  the  FCC  knows  abort  those  bootleggers 
I   h^ve  been  talking  to  up  there,  hi. 

We  were  under  the  impression  that  one  of  the  pro* 
posals  the  FCC  acted  upon  last  year  was  to  disallow 
the  same  "two  year  for  novices'*  that  you  spoke  about. 
Personally   I   am  all  for  it. 

Bill   Moss   WA8AXF 
Petoskey,     Mich. 

Sorry  about  that! 


THE  SWAN  250 


In  the  limited  field  of  Amateur  Radio  we  seldom 
see  early  evidence  of  a  storming  success*  The  so- 
called  classics  usually  take  several  years  to  develop. 

Swan's  six  meter  side  band  transceiver  is  a 
classic  now,  scarcely  12  months  from  the  date  of 
its  first  commercial  release.  This  is  all  the  more 
remarkable  because  of  the  smaller  number  of 
hams  occupying  six  meters,  as  compared  with  the 
lower  hands,  and  startling*  too,  because  there  are 
so  many  neophytes  on  six  meters  holding  tech- 
nician licenses  who  apparently  have  not  been  afraid 
to  modernize,  or  to  start  in  with  side  band  equip- 
ment. 

The  250  is  now  owned  by  several  thousand  hams, 
who  have  found  6  meters  a  relatively  QKM-free 
band.  Typical  QSO's  range  from  several  hundred 
miles  on  ground  wave  to  double  skip  across  the 
continent.  Bear  in  mind  that  extremely  simple  and 
inexpensive  beams,  easily  erected  and  rotated,  pro- 
vide a  gain  of  over  lOdb,  and  require  ever  so 
little  space. 

But  price  has  a  great  deal  to  do  with  the  Swan's 
popularity.  The  combination  of  moderate  power 
<240  watts  PEP),  excellent  stability,  and  sound 
design  without  frills,  has  enabled  the  250  to  be 
priced  at  only  $325.00.  When  you  compare  it  with 
brand  X*s  kit*  and  brand  Y's  2G-watt  rating,  there 
really  isn't  any  comparison-  Swan  wins  hands 
down.  Standard  Swan  supplies  for  AC  or  DC 
operation  are  readily  available.  For  example,  the 
AC  unit  with  cabinet  and  speaker  (Model  I17XC) 
costs  but  $95.00.  The  complete  12  volt  DC  package 
costs  but  $130.00.  What's  more,  if  you  already  own 
the  low  frequency  Swan  transceiver,  such  as  the 
360,  or  the  400  or  the  new  600,  then  the  same  power 
supply  that  you  now  have  will  power  the  Swan 
250*  Another  feature  is  the  optionally  available 
Model  14X,  which  for  S 65,00  will  enable  owners 
of  the  I17XC  or  the  I17XB  power  supply  to  con- 
vert to  12  volt  DC  operation.  Adding  the  supply, 
$95.00,  to  the  transceiver,  $325.00,  the  result  is 
only  $420.00.  No  wonder  the  other  manufac- 
turer's have  had  to  reduce  price* 

The  Model  250  covers  the  whole  6  meter  band, 
including'  MARS  frequencies,  as  weLL  It  is  very 
easy  to  tune  up,  yet  even  easier  to  operate.  And 
of  course  it  sounds  Rood,   too!    (don't  all    Swans?). 

The  high  order  of  stability  of  the  250  didn't  come 
easyj  and  side  band  reception  is  a  simple  way  to 
show  up  drift-  Swan  uses  a  13  megacycle  tran* 
sistorized  oscillator  and  tripler  combination,  which 
is  amplified  by  a  613W6,  then  mixed  with  a  10.7 
megacycle  carrier  in  a  7360  balanced  modulator,  to 
result  in  output  on  50  megacycles.  Two  6146B*s, 
conservatively  operated,  provide  long  linear  tube 
life,    with  a  hiR-h    order  of  efficiency. 


A  VHF  SUCCESS  STORY 


Some  of  our  customers  are  very  knowledgeable 
about  receiver  front  ends.  They  will  be  pleased 
to  know  that  two  6HA5  frame  grid  triodes  are 
used  up  front  with  better  than  a  3  db  noise  figure 
over  the  entire  band.  The  band  pass  ia  2800  cycles 
on  both  receive  and  transmit.  Like  the  lower 
bands p  only  one  side  band  is  arbitrarily  used  by 
most  all  hams ;  here  on  6  meters  the  upper  side 
band    is   chosen. 

Antennawise,  if  you  want  to  match  300  ohms, 
or  an  open  line,  or,  more  likely,  the  common  60 
ohm  coax,  you'll  be  pleased  to  learn  that  the  Swan 
250*s  pi  tunes  from  about  30  ohms  to  almost  1000 
ohms. 

Oh,  and  I  forgot  to  mention,  unwanted  products 
are  down  at  least  40  db ;  the  carrier  is  down  at 
least  50  db. 

For  you  mobile  buffs,  the  250  has  a  built-in 
noise  limiter,  which  helps  a  great  deal,  and  if  you 
will  accept  some  more  advise,  try  using  RG8  foam 
cable,  instead  of  EG 58,  and  then  running  this,  the 
entire  length  of  it,  inside  a  piece  of  soft  drawn 
copper  tubing,  which  you  can  install  in  the  frame 
of  your  car.  Extend  this  appropriately  to  within 
inches  of  the  S0239  on  the  rear  of  the  250,  and 
similarly  to  the  mobile  antenna,  Then  bond  the 
tailpipe,  the  engine,  and  everything  else  including- 
the  sheath  of  the  coax  at  each  end,  to  the  copper 
tubing.  As  if  by  magic,  your  ir  nit  ion  noise  will 
almost  disappear.  Another  must  is  to  use  at  least 
No.  8  wire  from  your  battery,  or  starter  terminal 
to  the  DC  supply.  If  possible,  connect  a  thru  line 
filter  on  the  fire  wall  of  your  car,  then  run  the  line 
from  your  battery  to  the  accessory  switch  through 
this  filter*  This  will  enable  you  to  keep  the  im- 
pulse noise  out  of  the  filaments  of  the  250.  If  you 
do  these  various  things,  you  will  have  the  quietest 
installation    possible. 

Side  band  mobile  on  six,  especially  in  the  heavily 
populated  metropolitan  areas,  is  the  perfect  anti- 
dote for  you  Caspar  Milquetoasts,  who  haven't 
learned  your  TVI  diplomacy.  While  field  days, 
picnics,  or  mountain  topping  are  obviously  perfect 
excuses  for  the  250,  the  more  professional  VHF'er 
will  be  equally  rewarded  from  his  fixed  location. 

Don't  forget  that  at  2.5  to  1  VSWR,  10%  of  the 
forward  power  is  reflected  back  into  the  trans- 
mitter, imposing  an  additional  burden  on  the  final. 
So  please  try  to  adjust  your  operating  frequency 
to  the  resonant  frequency  of  your  driven  element. 

Getting  back  to  the  Swan — we  do  sell  a  lot  of 
these  250"sf  and  all  of  the  other  Swan  models  as 
well.  We  naturally  have  to  stock  heavily,  and  we 
want  your  business — so  we* II  try  to  give  you  a  pood 
deal  on  your  trade-ins,  but  remember,  we  have 
never  discounted  and  don't  expect  to  start  now. 


HERBERT  W.  GORDON  COMPANY 


ff 


helping  hams  to  help   themselves 


9J 


Woodchuck  Hill  Road,  Harvard,  Mass.   01451 

Telephone  617-456-3  548 
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RECTIFIERS,  TRANSISTORS  &  COMPONENTS 


.».*.*• 


U 


tube   amplifier,   new   4   lbs,    .♦♦*.-* 

watt   resistors,   assorted    

Ceramic  disc   capacitors,   assorted!    .... 
Tantalum   capacitors,    assorted    ....... 

Mercury  batteries,  5.4  V   ,..  +  4* 

I.C.,  T0-5,  untested,  many  good   .... 

I.C.,   dual-Inline,    untested 

2NS80,   S3  W.  60  V,  TO-53    ♦.< 

2K3707-11  asstd  plastic  silicon  sister 
2N3704-06  afistll  plastic  silicon  lister 
aNi:*uo  asBLd,  PNP  .v   M\\,   %'  Lead 
2N1H4  si],  power  10  W,  fiD  V  TO-5 

2N45RA  ger,   power  T  A  JO  V    

2N1021A  gen.  power  7  A.   100   ?  ♦♦. 

2N103S   per,    med    power    

2N171S  si],  pwr.,  10  W.  €0  V  TO-5,  w/H.S 


Is    . 


*     4      »     *      I      *      V 


.20 
.10 
.25 

.    4 


til 


$1.98 
1.00 

LOO 
L00 
1,00 
LOO 
LOO 

.♦  .79 
LOO 
LOO 
LOO 
1,00 

..  ,45 


—  ■._*»■■■ 


4 

3 


a 

@ 


L00 
1.00 


SILICON  CONTROLLED  RECTIFIERS 


200  I'RV 
300  PRV 
400  PRY 
500   VWV 


.75  AMPS 
3  .05 

1.50 
2.00 
^.70 


7  AMPS 

ILon 

L55 
2.05 
2.75 

prv\    .12c, 


16  AMPS 

$1.65 
2.15 
2.65 
3.25 


600,      ,18c 

■     4     i     ■     I    ^  J-  +  »*  17 


Tophats,      :*0O     PIV.     08c;     400 
Var  leaps,   new,   27,  47  or  100  FP 

Minimum  order  53.00,  plus  postage,  CODs  25%,  On  a 
$10.00  order  or  more,  pick  any  $1,00  Item  free;  On  $25  or 
more   hick  any  3  $1,00   items   free. 


cataioE       ELECTRONIC  COMPONENTS 

P.O.   Box  2902E,    Baton    Rouge,    La.  70821 


I 


COMMUNICATION  CRYSTALS 

AMERICAN  CRYSTAL  CO. 
PO  BOX  2366  KANSAS  CITY.  MO. 


S   S    B  '  s—  SWAN    SCO's 
NOW    IN    STOCK— $495.00 

KWS-1     .$795,  Vikingr    500 

Polar-Comm    02    . 225.  Eieo  75:i    .. 

LARGE   STOCK    OF    USED    EQUIPMENT 


•  ,  *  •  .  #w  It). 
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FRECK  RADIO  &  SUPPLY  CO.,   INC. 

38    Bt Itinera  Ave-,   Asheville,    N.   C.    28801 
Ph.    704-254*9551  CLOSED    SATURDAYS 

T.   T.    Fretk,    W4WL  Sandy   Jackson.    WN4AAL 


MACO  QUAD  —  FOR  10-15-20 

Uses  SHAKESPEARE  FIBERGLAS  WONDER- 
SHAFTS'  Opttmum  i  pacing — JS  on  all  bands— 
[1)  RG^B/U  quad  complete  — $99.95— WRITE 
FOR  FREE  BROCHURE 

Ma co  Products 

IIS  E.  Cornell  Ave,,  Springfield,  UlinoH  A27C1 

(telephone  2l7-$44-5fif  I) 

See   our   prettoui    ads   la   April.    Mir   uu  Jun*   18*8    TS'i. 


THE   R  &  C  WILSON   COMPANY 

Box  393,   Littleton,  Colorado,  SOI  2D 

Phone  303 — 798-2629    (Denver) 

The  ft  &.  C  WMson  Co.  specializes  In  lew  cost  equipment  for 
the  communications  field.  We  can  make  life  easier  for  you 
by  supplying   your  needs   for  less, 

HTH  QUAD  ANTENNA,  new,  proven  remarkable  results, 
fibLTEluss,    unbreakable,    boom  leas*    10-15-20.    commercial    fre- 

MULTIMETER    HP4I0A,    a  standard  in   the  field    589 

SURVIVAL       EaUlPMENT,       transceiver       RT159B/TJRC4. 

B-330    mHz   SIGNAL    GENERATOR,    GBR04-C, 

half    price    , $124 

RAO  AH  ALTIMETER,  APN-I.  for  fun  or  parts*  VG..S9.48 
TUNABLE    VHF     RECEIVER,    FM-AM,    S-36,    used.... $49 

300  mHz  to   6   GHz,    TUNERS   available ..$9.95  up 

TELEMETRY    RECEIVER.   HI-FI    FM,   AC  op*  meters, 

speaker       ;»,•,.***,••*>*••.•«.«.., . . , ,  $97 

10  kHz-50  mHz  31 G HAL  GENERATOR,  almost  same  as 
GR-Mo<!  LP  except  labels  In  easy  to  translate  German, 
vtiTj  ni  0„ul  1 1  .  ,'•_»•*  ■***#**• .  ■ .  ■  +  * . ,  * .  ■<  ■  ***»*i*i«i*i*.i  if  i  tfy 
Try  us,  we  have  a  "no  tricks"  money  back  guarantee,  see 
our    LIST    for    details,    send    stamped    envelope. 


Dear  73, 

No  Sir !  Don't  stop  tny  magazine,  gotta  have  it 
every   month. 

I've  been  wanting  to  write  you  about  73,  It's  a 
real  good  educational*  helpful*  and  inspiring  magazine. 
Beats  all  the  others  to  heck.  Those  transistors  look 
simple,  the  way  they  are  connected.  Other  magazines 
show  complicated  hook-ups.  IVe  been  a  "tube  man" 
for  20  years,  but  not  anymore  .  ,  •  keep  up  the  good 
work. 

Leroy    Lawmaster    W5HOM 
Watts,   Oklahoma 

Dear  73, 

This  is  a  brief  letter  of  thanks.  It  is  good  to  have 
an  alternative  to  ARRI/a  Messiah  complex  and  CQ's 
ho-hum  attitudes.  Please  stay  as  refreshing  and  vital 
as  you  are  now. 

It  takes  daring  for  a  special  interest  group  publica- 
tion to  devote  almost  an  entire  number  to  a  single 
topic,  such  as  your  treatment  of  Quads  in  May;  how- 
ever, I  predict  that  issue  will  be  nearly  a  reference 
work  on  all  the  aspects  of  them. 

*  -  .  The  way  to  keep  ham  radio  progressive*  and 
to  insure  it  a  place  in  the  spectrum  in  days  ahead  is 
not  to  bewail  how  backward  we  all  are  in  editorials, 
and  then  devote  the  remainder  of  an  issue  to  75 -meter 
sideband*  as  QST  does  each  month.  The  way  any  ham 
magazine  can  help  keep  ham  radio  up  to  the  "state  of 
the  art"  is  to  do  what  you  are  doing.  Publish  thought 
articles  as  well  as  nut  and  bolt  descriptions.  In  line 
with  all  this,  I  will  volunteer  for  the  Technical  Aid 
Group. 

William   J,   Barrett    K1VYQ 
Old  Greenwich,  Conn. 

Dear  73, 

Regarding  July  73,  p.  33,  is  a  display  of  QSL  cards 
received  by  W2USA  at  the  1939  World's  Fair.  Tou 
said  it  would  be  interesting  to  know  if  anyone  had  a 
duplicate  of  any  of  the  cards.  Third  row  from  right, 
seventh  card  down  is  W8SCW.  My  card  is  dated 
3-8-'33,  Also*  ninth  row  from  left,  8th  card  down  is 
W8SKQ.  My  card  is  dated  November  14,  1938  and  is 
for  a  40  meter  CW  QSO.  I  also  have  another  duplicate 
of  this  card  dated  1*31-61  for  a  40  meter  phone  QSO. 
How  about  that,  22  years  apart  and  we  exchanged 
same  old  QSL  cards. 

Would  be  interested  in  seeing  more  articles  about 
the  good  old  days. 

Louis    Pastor    WS3LF 
Barber  ton,    Ohio 

Look  for  the  articls  on  pioneer  DX  in  this  Usue* 


Dear  73, 

I  read  with  interest  in  July  issue  of  73  letters 
"The  Fabulous  Drone1*  by  Mr.  Nick  Basura  of  Los 
Angeles,  CaL,  so  I'll  ask  him  to  move  over  as  he  has 
more  company.  I  thought  to  be  alone  in  these  thoughts 
and  was  afraid  to  express  them.  When  Thomas  Edi- 
son's birthday  comes,  the  local  radio  station  gives 
him  quite  a  build  up  and  credits  him  with  just  about 
everything  in  electricity.  Did  you  know  that  Nikola 
Testa  discovered  ac  current  ?  Dumping  the  srenerstor. 
transformer  and  motor  on  George  Westing  house's 
desk  for  which  he  received  $1  million  ,  .  ,  He  died  in 
New  York  in  1934  with  %$  in  his  pocket!  What  hap- 
pened to  the  million  dollars?  He  put  most  of  it  into 
his  experiments.  Were  he  a  business  mant  the  flyback 
in  TV  receivers  would  carry  his  name.  Thomas  Edison 
was  a  business  man,  while  Nikola  Testa  was  an  in- 
ventor. In  hopes  Testa  receives  some  credit  on  his 
birthday  .  .  . 

Joseph    E,    Vneco-    W8HCL 
Warren,  Ohio 
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We  guarantee  to  pay  more  for 


If  you   have  what  we   want— TED,   GRC,   IRC,   ARC,    PRC,    VRC,    ARN,    URR,    APNP    H-P,    General    Radio, 
and    other    military    surplus    equipment — we    will    out-bid,    out-buy    and    out-pay    anyone    e/se    in    the 
Tell    us    your    best   offer— AND    WE'LL   TOP    IT  I    We    trade.    We    swap.    We    pay    freight.    And    we    pay 
For    action,    fill    out    coupon,    and    air    mail    It    out    today!    Today!    Today! 


Tektronix 

country! 

you    fasti 


COLUMBIA  SPECIALS! 

STODDART   FIELD    INTENSITY   METER:   All 
ranges.   Like  new  _. ,__._ P.U,R. 


n 


TO:  COLUMBIA   ELECTRONICS 

4365  West  Pico  Blvd.  Los  Angeles.  Calif.   90019 

I  have  the  following  equipment  to  sell: 


BC-454  COMMAND   RECVR.:  W  Mc.   Like 

I  I"     rf  4  ■  ■■■    ■     i   ■   ■  ■■»■■        i         • 1  1 r  i    V'     I     ^    l#3 

MD-7/ARC-5      PLATE      MODULATOR:  .    E^ 
ce  1 1  er      ,,..,,.,,,,„,»».,,,»*.■-.,—„«■,  ..u....... ^d>t3 


H5-33   HEADSET:   &Q0   ohm.    New)       $7,95 
T-I7D  CARBON   MIKE:  New[  Special  $*.« 


Item 

Cond. 

Price 

$ 

% 

t 

$ 

4-400A   ... 
4CX300A 


BRAND    NEW  TUBES' 

$29. «        810  . $14.95 

....   17.50        6146    „..„..        2.95 


I 


Name 

Address, 
City...™.. 


Zone. 


State.. 


COLUMBIA    ELECTRONICS 


4365  WEST   PICO  BLVD.   LOS  ANGELES.   CALIF.  90019    (213)   938-3731 


HW121A1,  221 A ) ,  32(A)  OWNERS 

New  three  band  modification 

delivers  the  performance  of  your 

transceiver  on  five  200  kc  band  segments 

Featuring     selectable    upper    or    lower    sideband,     and 
selectable    AVC, 

Coverage:  3.8-4.0;  7-0-7.2;  7.2-7.4;  14.0-14.2;   14.2-14,4  Mc. 

Front    panel    key    jack.    New    front    panel    and    plastic 
dial    included. 


COMPLETE  KIT  PRICE  ONLY 

Send  50c  for  brochure. 
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DYNALAB  COMPANY 

215-28  Spencer  Ave.  Queens  Village,   N.Y.   11427 


ELIMINATE  IGNITION  NOISE 

ELECTRO-  SHIELD  • 

YOUR  ENGINE 
from  544.95 


ESTES  ENGINEERING  CO. 


543  W.  184th  St.,  Gardena,  Calif.  90247 


IIIIIKIIIIlllllillHIIIIIIIIIIIIIIIU 

Master  Cede  | 

j        the  sure  and  easy  way  ^ 

TELEPLEX   METHOD   Code   In-  E 

struetion    gives    you    training  = 

lhat  makes  you  proud  off  your  ~ 

accomplishment.  The  greatest  — 

pleasure    derived     from    any  Z 

hobby  is  on  exhibition  of  your  3 

—  skill.    Shaky   speeds  of  a   few   words   per   minute 

—  may    be    gained    in    most    any    haphazard,    hit-or- 
=    miss    system.    Professional    skill    will    be    gained 

—  only   tram   professional  training.    Brochure   7-5   It 
_     free — it  gives  you  the  facts . 

|               TELEPLEX  COMPANY  | 

E    739  Kazmir  Court.  Modesto.  Cal.  95351  5 

riiniii mi iiuiiiiiiiiii iiiiiimii F 


SPECIAL 

Canadian  headsets:  includes  2  earpltoues^  two  cushions,  ad- 
justable headband,  cord  &  plug;  also  has  hand  microphone 
with  putih-to-lalk  switch,  2QQ0,  brand  new,  each  .....,$1.50 

Command  set  transmitter  BC-458/ARC-5,  5,3  to  7,0  Mc. 
Keavunge  for  parts  or  convert  to  SSB  exciter,  VFO  or  UJft-W 
transmitter.  Tubes:  2— 1625'a  (12v,  807's>:  1—1620  (YFO)  : 
1 — }\7l'.y  timing  eye,  (for  calibration),  plus  crystal  Tor  cali- 
brating VFO.  Loads  of  parts.  New,  only $0.50 

Bend  It  3811  telephone  amplifier  with  dyn&motor  DS100.  in- 
put I2v  at  1  2AT  out  22rtV  ar  ,0f?0A.  Also  2  tubes  6SJ7  and 
6VG,   250  nf  each   XHYV $6.50 

Tele-phone   repeater  type  K15S9,   40  NKW   @    $2.50 

TALLEN   CO.   INC. 
300    7th    St.    Brooklyn,    N.Y.    11215,    212-409-6300 


GUARANTEED        RECONDITIONED 


/wW 


Ptim:   {415) 
Dl   3-5757 


HAM    GEAR 

WftlTC  MOW 
FOR  MONTHLY 
i  FLYER, 


'4yv     ELECTRONICS  rLTtw' 

999 HOWARD  AVE -BURLINGAME.   CAL. 


GO  COMMERCIAL  -  -  - 

That's  right.  Get  your  FCC  commercial  oper- 
ator's license,  and  then  work,  at  qood  pay,  in 
your  ''hobby"  field — radio  and  electronics,  We 
prepare  you  by  correspondence,  under  our  "get 
your  license  or  your  money  back"  warranty,  Set 
full  details  in  our  free  "FCC  License  Course 
Brochure".   Write: 

Grantham  School  of  Electronics,  Dept,  R. 
1505  N.  Western  Ave.,  Hollywood,  Calif.  90027 


MAKE  MONEY 
BY  PHONE!! 

YES!  You  can  make  8IG 
MONEY  by  colling  us  collect 
— today! — if  you  have  any  of 
the  following  equipment.  We 
urgently  need  and  must  buy: 
TED  Radio  Transmitters,  RT-67  and  RT-68/GRC 
Transceivers,  PP-I09/GR  Power  Supply,  R-l  10/ 
GRC  Recvr.,  C-433  and  C-434/GRC  Controls, 
AN/URR-13  and  -35  Radio  Recvrs.,  AN/ARC- 
27,  -34,  -52  Transceivers,  PLUS  any  hi  quality 
military  or  commercial  TEST  EQUIPMENT.  We 
pay  the  most — fastest! — with  a  smile  I  CALL 
TODAY! 

COLUMBIA  ELECTRONICS,  Dept.  7 

43SS  West  Pico  Blvd.,  Los  Angeles,  Calif.  90019 

Phone:  (213)  938-3731 


Dear  73, 

FM  amateur  activity  is  growing  exponent ially  in 
the  U.S.  in  spite  of  the  tendency  of  ham  magazines 
to  pretend   it   doesn't  exist. 

How  much  longer  are  the  major  journals  going  to 
ignore  FM  as  a  standard  mode  of  communication  for 
amateur  radio  opera  tore?  .  .  .  Today,  there  are  thou- 
sands (and  this  is  no  exaggeration )  of  active  amateurs 
operating  on  deeply  entrenched  FM  channels  on  two 
and  six  meters  across  the  country. 

I  speak  for  us  all,  I'm  sure,  when  I  say  that  we*d 
like  to  see  some  promoting  of  our  favorite  mode  of 
operation  in  the  major  amateur  magazines.  We  would 
all  like  to  see  a  monthly  column  devoted  to  FM 
operation. 

.  .  .  Even  Electronics  llluHtrated  carried  a  full-length 
feature  article  (July  67)  about  FM  activity  on  two  and 
six  meters.  FM  activity  is  now  so  universally  ac- 
cepted that  one  can  read  about   it  almost  anywhere. 

Anywhere*  that  is,  except  in  the  ham  journals. 

Ken   W.   Sessions,   Jr.   K6MVH 
Ontario,    California 


Radio  Ports  to  India 

Dear  73: 

I  am  taking  the  liberty  of  enclosing  a  copy  of  a 
letter  I  have  received  from  Girish  VU2HGZ,  which  I 
thought  might  be  of  interest  to  you. 

...  I  have  become  convinced  that  if  we  wait  for 
the  ARRL  or  any  other  organization  to  do  something 
to  help  advance  amateur  radio  in  India,  it  may  he 
too  late  in  many  instances  to  take  advantage  of  the 
opportunity  which  exists. 

I  wish  there  was  some  way  in  which  parts  and 
simple  equipment  could  be  sent  to  those  fellows  who 
are  in  such  great  need  of  it*  It  harts  to  have  Girish 
ask  for  low-power  transmitting  tubes,  CIDO's,  com- 
ponents, etc.  which  U.S.  amateurs  have  lying  around 
their  shacks. 

Morgan  W.  Godwin  W4WFL/WA2WOR 
New   York,   New   York 

Excerpts  from   VU2HGZ*s   letter  follow: 


My   Dear  Morgan    Godwin, 

It  was  with  the  greatest  pleasure  that  I  received 
your  letter.,  I  was  very  pleased  to  read  the  75  editorial 
regarding  hams  in  India  and  other  developing  coun- 
tries  in  the  world.  He  is  quite  right  in  suggesting 
that  we  do  not  need  very  sophisticated  equipment  .  .  * 
what  we  need  is  a  lot  of  technical  literature  and  also 
lots  of  components   in  reasonably  usable  condition. 

.  .  .  I  am  Secretary  of  the  Gujarat  Amateur  Radio 
Society.  Today  we  have  about  20  licensed  members  in 
the  club,  with  about  30  more  coming  up.  But  we  have 
totally  run  out  of  parts  and  so  are  in  the  doldrums. 

.  .  t  Some  of  the  members  of  the  club  are  VTJ2MQ, 
VU2MVZ,  VU2CC,  VU2PWZ,  VU2PXZ,  VU2UD. 
VU2RE,  and  VU2HD.  Small  gifts  sent  individually, 
and  in  small  packets,  can  be  received  by  us  with  no 
formality.  We  also  need  some  valve:*  <G146),  etc., 
phase  shift  networks,  grid  dip  meters,  and  cathode 
ray    tubes,    etc. 

The  club  meets  thrice  a  week  in  a  small  shack 
with  VU2GC  aa  a  club  station  where  we  also  take 
regular  free  Morse  Code  classes  and  guide  everybody. 

Girish  H.  Shah  VU2HGZ 
Maternity    and   Nursing   Home 
Relief   Road 
Ahmed&bad,  India 

How  about  looking  in  pour  junk  boxes  and  helping 
these  fellows  out?  If  you  send  *maU  packages,  there, 
shouldn't  be  any  trouble  with  customs* 
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OUR  TRANSISTORS  & 

RECTIFIERS  ARE 

GUARANTEED  TO 

WORK 

Our  semiconductors  have  full  factory 
length  leads,  are  American  made,  un- 
used and  in  good  physical  condition. 
Our  fechnicaf  descriptions  and  pic- 
tures are  completely  accurate. 
A!  our  transistors  are  checked  for 
voltage  &  gain  to  insure  our  customers 
good  transistors  within  the  categories 
we  advertise.  We  will  stand  on  our 
reputation  for  quality  products  and 
service. 

TRI  ACS 

TO-66 


I0-WAT7    ZENERS.    3-2Q0V.    State 

desired    voltages    .,... ..Each  $.40 

50- WATT  ZENERS.  6-2Q0V,  State 
desired  voltages,  ,..,  Each  SI. 50 
SILICON  BILATERAL  SWITCH. 
Replaces    2    SCR*s    by    firing    In 


either  direction  when  breakdown  volt- 
age is  exceeded.  Used  in  light  dim- 
mers,   etc,    ».■.....,, ,.»....i... .x/^I.QE* 

1000  PRV  at  3 A,  full  wave  bridges 
S3  en    pitf-k 

^P'V  •*  v  V         v-lw  t-  9  9 


□  NEON     LIGHT    OR    NIXIE    TUBE 
drivers.   An    NPN,   TO-18,   S,   tran- 
sistor  with    a    VCBO    of    120   „..3/$LO0 

□  SIM     io    2N2875     (PNP),     Silicon 
20    watts    with    30    MHz    cut    off, 

$75 

□  HIGH      VOLTAGE      NPN       150V, 
VBCBO     at    2.SA.    High     HFE    in 
TO-66    pack    ...._ „ „ — $,75 

SILICON     POWER     RECTIFIERS 


PRV 


34         I2A  20A  404 


100 


.09  .30  ,40     | 


75 


200  Hi      |        .50 


.60 


1.25 


400     I     .20 


.70     |        .80 


1.50 


BOO 


.30  LOO  1.20  1.80 


800  .40 


1.25  1.50     1     2.30 


1000     J     .55     |      1.50  1,80  2.70 


Terms:  FOB  Cambridge,  Mass. 

Send  check  or  money  order.  Include 
postage.  Average  weight  per  package 
</3  lb.  Allow  for  COD.  Minimum  order 
53.00. 


POST  OFFICE  BOX  74C 

S0MERVILLE,  MASS.  02143 

featuring  transistors,  rectifiers  and 

components 

SEND  FOR  OUR  FALL  CATALOG 


MORE 

INTEGRATED 

CIRCUITS 


SR    Flip    Flops ,♦♦.... ...f  .90 

SR    Clocked    Flip    Flops    , $|J5 

SRT    Flip    Flops    ,...*....,..*._..  .SI,  15 

Expandable   OR    Gates    SI, 00 

JK    Flip    Flops    ***««•»... .$l,!5 

Dual    NANO    NOR    Gates    $1.00 

OR     Expanders     $1.00 

Dual  AND    Gates $LO0 

Quaff    NAND    NOR    Gates    ..*$(. 00 

TO -85  flat  pack,  with  holder.  Guaranteed 
to  work.  They  come  complete  with  sche- 
matic, elect,  characteristic  sheet  &  some 
typieiaj    applications. 

Top    Hat  and    Epoxy. 
PRV      I    ,AMP 


100 

-07    600 

.18 

1400 

.65 

200 

.00    BOO 

.22 

1600 

.80 

400 

.12  1   1000 

.35  | 

J  BOO 

.90 

1700 

.50 

Silicon    Controlled    Rectifiers 


PRV 

1 

j»rt 

! 

7A 

1 

20A 

50 

1 

.35 

1 

,45 

1 

.70 

100 

1 

.50 

.65 

1 

1.00 

20J 

1 

.70 

.95 

1 

1.30 

300 

1 

90 

1.25 

1 

t.70 

400 

1 

1.20 

1 

1.60 

1 

2.10 

500 

1 

1.50 

1 

2.00 

2.50 

GOO 

1 

1.80 

1 

2.40 

700 

1 

2.20 

1 

2.80 

1 

1000 

1 

1 

4.00 

1 

F250A20 


239  KC 


Vt  -  8  Or 

1-5    pF 
SWITCH 


3  -  J5    pF 


12    MFd 

700     VDC 
Z  -  I 


24    V 

I  '/*    A 


MORE   MISCHUGA 

Collins  mi'ciianlcAl  filter  25ft  KC. 
Hand  width  (U  X  till,  2KC;  at 
GO   dB.  4.3KC.    New,   4  for  $25    .,.. 

IF  for  BC  command  receiver,  easily 
Adjusted    to^  250KC    with    2    AFC't. 

v  I • Bw       .  .  .<*-..  -..,-.»+  *,■-»■ 

JFD   PISTON  TRIMMERS 

Red  plastic  rovrrecU  %"  diam.  %* 
long  plus  adjusting  screw.  Solder 
terminals.  NEW.  Choice.  6  for  $L00 

Jwlecfc,  1*. position  SOLID  SHAKER 
CONTACTS  similar  to  ntL  JV0017, 
^"^"xOU"  lorvff,  plus  ifc"  for  s/i* 
Mhuft.    NEW.    4    His.    4/$10.50    ..... 

Kit  IE  N650  miniature  ceramic  trim- 
mer, latest  type  hi"  dUm.  %*  thick. 
NEW.     5/SL00     

Tubular  lytic  1*  diam.  4*  loog, 
wire  axial  lead.;.  NEW.  %  lb. 
M%ZM      , 

OltMlTK  plate  choke,  5^  mHy, 
8J4  ohm,  l  amp.  -10  to  120  mHz. 
BItfJOUB  GREEN.   NEW    

FILAMENT  TRANSFORMERS 

FrL  II. IV  60cj\  Fully  shielded 
Huddle  mount,  wire  leads  (1  sec- 
ondary soldered  to  shield,  easily 
cut)  2%**2%"x2%",  2  lbs.  NEW. 
4    for    ?u\50 


$6.50  ea. 


50e  ea. 


j 8c    ea. 


$2.75    ea. 


23e 


70a    em. 


10  for  $2,00 


$1.75  ea. 

HAMFEST  SCHEDULE 

Flndlay,    O.,    Sept.    10;    Peoria,    111.,    Sept.    17;    Cincy,    0-. 
Sept.   24. 

AH  orders,  except  in  emergency,  or  Fm  at  a  hamfast, 
shipped  same  day  Teceived.  For  free  "GOODIE"  sheet,  sand 
self-addressed,  stamped  enrelope — PLEASE,  PLEASE  include 
sufficient  for  pottage,  any  excess  returned  with  order.  I  earn* 
private   (Travelers)   parrel  post   insurance,   for  domestic  parcel 

FosL    For    items    too    heavy,    or    too    large    for    parcel    post, 
suggest    bus    parcel    express,    Please    advise    name    of    bus 
Ilner  and  city,  where  you  can   pick  up  the  shipment. 

B  C   Electronics 

Telephone   312   CAIumet  5-2235 
2333   5.    Michigan   Avenue  Chicago,    Illinois  60616 


QUADS 


Worked  42  countries  in  two 
weeks  with  my  Gotham  Quad 
and  only  75  watts  .  ,  .  W3AZB 


CUBICAL     QUAD     AN- 
TENNAS—these       two 

element  beams  have  a 
full  wavelength  driven 
element  and  a  reflector; 
the  gain  is  equal  to 
that  of  a  three  element 
beam  and  the  directiv- 
ity appears  to  us  to  be 
exceptional!  ALL  MET- 
AL (except  the  insula- 
tors)— absolutely  no 
bamboo-  Complete  with 
boom,  aluminum  allo^r 
spreaders;  sturdy,  uni- 
versal-type beam  mount; 
uses  single  52  ohm  coaxial  feed;  no  stubs  or 
matching  devices  needed;  full  instruction  for 
the  simple  one-man  assembly  and  installation 
are  included;  this  is  a  fool-proof  beam  that 
always  works  with  exceptional  results.  The 
cubical  quad  is  the  antenna  used  by  the  DX 
champs,  and  it  will  do  a  wonderful  job  for 
you!    Remember:  These  are  absolutely  complete! 

10-15-20  CUBICAL  QUAD   „„ $35.00 

10-15  CUBICAL  QUAD  30.00 

15-20   CUBICAL  QUAD ......  32*00 

BEAMS:  new  complete  with  boom  and  hardware;  SWR  1:1; 
handles  5  KW;  adjustable  entire  hand:  %w  and  1*  alum, 
aJloy  tubing;  single  coaxial   feedllne: 


4 
3 
2 
5 
4 
3 


El 
El 
El 
El 
El 
EI 


20 

20 
20 

15 

15 

15 


****** 


***#****#* 


22.  < 
16. 
28  J 
25J 
16. 


•#•••«*« 


2 

6 

-I 


El 
El 
El 
PI 
El 


111 

10 

10 

6 

6 


. .  * . . 


»*♦**♦*»• 


■  ■.  .   .  ■. 


.$12. 
28.* 
18. 
32** 
IS. 


Has  20'  steel  boom 


$16.95 
18,95 


ALL   BAND    VERTICAL  V80   (6  thru  80)    .... 

ALL   BAND  VERTICAL  VIGO   (6  thru   160) 

Remit   with  order:  shipped  charges  collect. 
GOTHAM.  1805  Purely  Ave.,  Dept  73,  Miami  Beach,  Fla.  33139 
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Hundreds  of  Bargains 


i 

i 


Instant  Credit ,  Instant  Shipment  On  Time  Payments  &  Cash  Orders 


Trigger  Electronics 
is  as  near  as  your 
phone 


•  *  * 


or  your  mailbox 


DmDQFmmci} 


Trigger — for  the  most  complete  inventory 
of  amateur  and  CB  equipment.  Everything 
in  stock  for  your  convenience! 

Trigger  has  cut  the  red  tape  of  time-consuming 
credit  delays*  Just  pick  up  the  phone  and  calf 
us  (no  collect  calls,  please)  and  your  goodies 
will  be  on  their  way — usually  the  same  day! 


another  important 
TRIGGER  service: 

WE  BUY  USED  HAM 
GEAR  FOR  CA$H 

PROMPT  SERVICE... 
PROMPT  CASH! 


No  company  processes  foreign 
orders  and  inquiries  with 
greater  dispatch  than  Trigger 


TRIGGER  Attn:  W9 1 VJ 

7361  North  Avenue 
River  Forest,  Illinois 

RUSH   THE  FOLLOWING: 


I 


Amount 
Enclosed 


I 


NAME 


I 

I 

I       ADDRESS. 

i 

I 


CITY 


STATE, 


ZIP. 


ORDER  BLANK  TO:  trade  ur  present  gear,  order 
equipment,  sell  ur  gear  for  cash. 


i 


I 
l 
I 


STORE    HOURS     Weekdays  11:00  A.M.— 8:00  P.M. 
(CENTRAL  TIME)         Saturdays    9:00  A.M. — 3:00  P.M. 


WHY  IT  WILL  PAY  YOU  TO  DEAL  WITH  TRIGGER 

Amazing  Trades 

No  Down  Payment  Required 

Low  Budget  Terms 

Midwest  Bank  Credit  Cards  Accepted 

Fast,  Efficient  Service 

No  Waiting 

20  Minutes  From  Downtown  Chicago  Or 

O'Hare  Airport 

Near  Junction  Of  Routes  64  &  43 

Plenty  Free  Parking 

Open  Weekdays  Until  8:00  PM 

COME  IN,  BROWSE  AND  GET  ACQUAINTED,  AND 

SEE  THE  MOST  COMPLETE  INVENTORY  OF  HAM 


ruxu   \-/D   ^j[_Mrv ni  ir\MunvLLi     uurLniLu. 

NEW  EQUIPMENT  ON  LOW  BUDGET  TERMS 

Ameco 

Hallicrafters 

Numechron 

Astatic 

Hammarlund 

Regency 

B&W 

Hy-Gain 

SBE 

CDR 

Johnson 

Shure 

Gush-Craft 

Mark  Mobile 

Swart 

Dow  Key 

Millen 

Trimm 

Drake 

Mosley 

Vibroplex 

Eico 

National 

Waters 

Fin  co 

New-tronics 

Weller 

and  many  other  major  brands 

LIKE-NEW  EQUIPMENT  ON  LOW  BUDGET  TERMS 

■   Ten-Day  Trial  ■   30-Day  Guarantee 

Tops  in  performance  and  appearance,  thoroughly  and  beau- 
tifully reconditioned,  and  clean  as  a  pin.  Alignment,  calibra- 
tion as  good  as  new,  and  frequently  better.  Listed  below  are 
but  a  few  of  the  hundreds  of  items  and  accessories  currently 
available.  Write  for  complete  listing  and  prices, 


LIKE-NEW  BARGAIN   SPECIALS  FOR  OCTOBER 


32S3.-.. $499 

62S1 599 

SBE   Jh: 299 

S32LA  LINEAR.. 
INTERCEPTOR  B, 
JOHNSON  RANGER 
BANGER    1 1 

j[  ill|>  ■  ,  i  ,  <  ,  « 1 1 
sxiio 97 

sxm w 

SXltS 579 

5XH2 ...*.  199 

SX150. If7 


199 
J29 

99 
177 

79 


$  ft  J»  &A  .  . *  .  -  $  1 SS 

HT37 ,-  .-  259 

HC12S 19 

NCl«tO_ 159 

NC183D .«*«  199 

NC303 229 

NCKS J59 

GONSET  G77A. .  .  .  59 

GALAXY  til  C  AC  199 

CLOSE  VtD  VRJ..  39 

EtCO  753.*. 137 

CENTRAL    1D0V,..  3  79 

PSH    LA4&0C 119 


-  •>  i  ♦  ♦ 


......       4       4 


HQ1<*5C 

0 AC . « *  t - - 

HQ1S3AC. 

SF6aQv»K 

HftlO, . . 

SB30G 

DX&OA 

SENECA    VHF1., 

HAil#    C    HP24.. 

SBfclQ    SCOPE.. 

SS630  CONSOLE 

EICO  720 

EICO  730 


....... 


S179 
279 

79 
199 

77 
177 
159 

87 

**9 
39 


timrtv 


flUAVTTTr 


HIV     ETCO  KITS 


■^pecIM- 


7S3K  $SB  TRANSCEIVER      ??3? 
75 JAC  OR      7S2VC      $59 
720- --?0  WATT  CW  t&l 
T73  —  -60  WATT  CW   $39 

7tt-*1tfQ   V/AC  SUFFLV     $H 


ALL  TELEPHONES  (312)  771-8616     a  small  deposit  will  hold  any  unit  on  lay-away. 


s 


m 


7361    NORTH   AVE.    •    RIVER   FOREST,   ILLINOIS  60305 

(WEST   SUBURBAN   CHICAGO) 


bUNDAY    ItLLPHuNt 

SERVICE 

I  I  A  M      i PM 


if  Price— S2  per  25  words  for  non-commercial  ads;  $5 
per  25  wards  for  business  ventures.  No  display  ads 
or  agency  discount.  Include  your  check  with  order, 

ic  Type  copy.  Phrase  and  punctuate  exactly  as  you  wish 
it  to  appear.   No  all-capital  ads. 

■fc  We  will  be  the  judge  of  suitability  of  ads.  Our  re- 
sponsibility for  errors  extends  only  to  printing  a  cor- 
rect ad   in   a   later   issue. 

*  For  $1   extra  we  can  maintain  a  reply  box  tor  yon. 

<fr  We    cannot   check   into    each    advertiser,    so    Caveat 

Emptor  . 


»    * 


CHRISTIAN  HAM  FELLOWSHIP  now  being  or- 
ganized for  Christian  fellowship  and  for  gospel 
tract  efforts  among  hams.  Christian  Ham  Call- 
book  for  $1  donation.  Free  details  on  request. 
Retired  ham  to  run  missionary  net  desired. 
Christian  Ham  Fellowship,  Box  218.  Holland, 
Michigan  49424. 

WANTED:  January  and  March,  1961,  issues  of  73 
Magazine  for  my  personal  collection,  S.  B.  Young, 
W0CO,  Rural  Route  3,  Box  94,  Wayzata,  Minnne- 
sota  55391. 

TELEVISION    CAMERAS:    2    RCA    TH-10    heads 

with  I.O.'s,  video  DA's,  Processors,  Color  monitor 
TM  10,  TM  21.  Make  offer,  or  inquiry.  Harold  L, 
Harrington,  908  W.  Beaver  Ave.,  State  College, 
Penna.  16801. 

SWAN  350,  one  month  new,  in  mint  condition, 
$360;  Swan  14-117  AC/DC  Power  Supply,  with 
cables.  $75,  or  both  units  for  $420.  18AVQ  antenna 
for  $25.  All  FOB  Los  Angeles.  Selling  out.  Send 
certified  check  or  money  order  to  Alan  Snowden, 
K6YPB,  22740  Clarendon  St.,  Woodland  Hills, 
Calif.   91364, 

CANADIANS:  EICO  753  transceiver,  75 1  p/S.  one 
year  old,  $375,  McCoy  48B1  9-Mc  xtal  filter  un- 
used, $35.  VE2DOH,  Box  1116,  Senneterre,  PQ. 

TRADE  COMPLETE  Collins  Station,  factory  re- 
conditioned 1967:  75S-1,  32S-1,  312B4,  51GF2,  30L-1 
for  late  model  pick-up  truck  with  camper.  Bob 
Pettyes,  6728  Newman,  Arvada,  Colorado. 

WRL  SAVES  YOU  MONEY  on  used  gear.  Trial- 
terms-guarantee.  Without  trades:  62S1  $589;  G-76 
$129  95;  SX-110  $99.95;  SR150  3299.95;  HW12  $99.95; 
SB300  $239  89;  King  500A  $169.69;  Eico  753  S119.95; 
HQ17QA  $239,95;  Hanger  II  $179,95:  Galaxy  IH 
§179.95;  hundreds  more.  Ask  for  free  Blue  Book 
list    WRL,  Box  919,  Council  Bluffs,  Iowa  51501. 

FOR  SALE:  Drake  2B  Receiver  and  2BQ  multi- 
plier. Mint  condition,  $195.00.  Pick-up  only. 
WB2CTQ,  210  Roosevelt  Ave.,  Oakhurst  N.J. 
07755.  Phone  201-531-0246. 


CHARGE  IT  at  Edwards  Electronics.  Discount 
prices  with  time  payments.  New  Equipment,  full 
warranty.  Drake  TR-4  $511,  R-4A  $349.50,  T-4X 
$349.50,  Galaxy  V  Mk  II  $365,  SW-350  $365,  SW500 
$430,  SB-34  $360.  Payments  as  low  as  $10  monthly. 
We  take  trades:  Reconditioned  specials;  NCX-3 
$199,  SW-24G  $189.  SB-34  $279,  SW-350  $299,  Galaxy 
V  $299,  HT-37  SI 99.  HT-32  $199;  2-B  $199,  75S-1 
$275,  75A-4  $425t  Viking  500  $199,  NC-303  with 
6&2  converters  §239.  Send  for  big  list,  Complete 
selection  of  Drake,  Galaxy,  Swan,  SBE,  HyGain, 
NewTronics,  New  Ham-M  rotator  $99.95,  Edwards 
Electronics,  1320  19th  St.,  Lubbock,  Texas  79401. 
Phone  806-762-8759. 

HOMEBREW  LINEAR  with  4  811-A's,  TR  switch, 
filter  and  nine  811-A's,  for  $75.  Ship  collect,  Dave 
Gould,  5600  Sly  Park  Rd.f  Pollock  Pines,  Calif, 
95726. 

DX-100  $80.00;  SX-140  $70.00.  Both  mint.  Unused 
GD-125  Q-mult,  $10.00.  All  for  $150,  or  make  offer. 
FOB.  WA0NDV,  611  N.  Hartup,  McFherson, 
Kansas   67460, 

Swan  350  and  matching  117-C  power  supply.  Ex- 
cellent condition*  Also  Turner  454X  SSB  Micro- 
phone, SWE  meter,  CDH  TR-44  rotor,  Bud  low- 
pass  filter.  $400  for  complete  package  or  make 
offer  on  any  or  all  of  above  items*  Robert 
Woerner,  WA8NSJ,  14662  Lakeshore  Drive,  Grand 
Haven,  Michigan  49417. 


SACRIFICE    FOR    QUICK   SALE    Swan    240,    mint 

condition,  used  only  4  hours,  original  carton. 
$150.  WA4WAO,  1815  Forney  Drive  NW,  Hunts- 
ville,   Ala.   35805. 

MARYLAND  2-METER  TERMITE  NET  CONTEST 

begins  2100  GMT  October  21,  runs  24  hours. 
For  contest  rules,  etc,  write  the  club  at  Box  153r 
Ianthlcum  Heights,  Maryland  21090. 


_^ 


GALAXY  V,  AC  SUPPLY,  speaker  console  and 
Turner  mike.  Used  less  than  8  hours,  $300, 
WA5GGF,  1601  Everglades,  Tyler,  Texas  75701, 


ILITARY    SURPLUS    TV    EQUIPMENT,  by   Roy 

Fafenfoerg,  giving  schematics  of  CRV-59AAE  TV 
Camera,  CRV-59AAG  high  sensitivity  camera, 
CRV-52ABW  TV  transmitter,  CRV-60ABK  TV 
monitor  unit,  and  CRV-46ACD  TV  receiver,  all 
for  $1.00  from  73  Magazine,  Peterborough,  N.H. 
03458, 

FOR  A  COPY  OF  the  Weidner  radio  news  letter, 
write  A.  T.  Cline,  Jr.,  240  Peachtree  St,,  Atlanta, 
Ga.  30303. 

EXCELLENT  SUPERPRO  (BC779)  tuner  and  IF 
cans  on  aluminum  chassis  with  panel,  hardware, 
schematics.  Make  offer.  J.  Sandberg,  K6YPU,  1138 
Rustic  Bd.,  Escondido,  Calif,  92025 

QST  1931-1942  bound,  good  condition.  Make  offer. 
David  Garland,  Swarthmore  College,  Swarthmore, 
Pa.  19081. 

SELLING  CESSNA  170  airplane.  Will  take  Collins 
S-line  or  KWM-2  in  trade.  Also  need  kilowatt 
slim  profile  linear.  K0TGR,  Paul  DuBois,  Boute 
5,  Newton,  Kansas  67114. 

ETCHED  CIRCUIT  PROJECTS  from  73.  Send 
your  name,  address  and  4^  stamp  for  a  catalog  of 
etched  circuit  boars,  to  Harris  Company,  56  E, 
Main  St.,  Torrington,  Conn.  06790, 

RANGER  II,  $225.00.  NC-270,  $100.00.  Clegg  22er 
with  mike.  $200.00.  Want  2-meter  FM.  James 
KelleyF  K4YBB,  942  NW  16th  St.,  Miami,  Fla.  33168- 

HEATH  SENECA  6  and  2  meter  transmitter.  Mint 
condition.  $150+  R,  Stephens,  W2NTZ,  3048  Wilson 
Ave.,   Bronx,   N/ST,   10469. 
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WANTED 

ALIVE 

all  your  surplus 

VACUUM  TUBES 

& 
SEMI-CONDUCTORS 

caih  1a  on  your  left  over  stock, 
production  over  runs  Jk  design 
obsolescence. 

REWARD -CASH 

WRITE.  WIRE  orPHONE 
for  our  TOP  DOLLAR  quotation 

[201)351*4200 

Unity  s^^^r^^^ 

107  Trumbull  St., 
Elizab*th.N  J0720b 


PLEASE  INCLUDE  YOUR  ZIP  CODE 
WHEN  YOU  WRITE  73. 


ARNOLD'S  ENGRAVING 

Personalized 


Works  on  110  VAC— $10.95 


WA2ZHA 


M  eta  II  ex  lapel  bar — (130  or  Tie  Cli| 

ARNOLD  LINZNER 


:.25 


2041     Linden     St. 


Ridgewood,     N.Y.     IT  227 


•       " 


»».™^—       *    I         ^pj^^TTW 


A 


ALLTR0N1CS  HOWARD  MODEL  L  RTTY  CONVERTER 

Telewriter  Model  "L**  frequency  shift  converter  designed 
for  two -tone  AM  or  FM  with  11  miter  operation  avail  abte 
by  switch.  Solid  state  ratio  corrector  compensates  for  fad- 
ing signals.  Permits  copying  on  Mark  or  Space  only.  Selec- 
tor magnet  dc  loop  supply  built-in  with  bias  supply  arid 
octal  socket  for  optional  polar  relay  to  key  transmitter. 
6W6  keyer  tube.  Plug-in  discriminator  for  &50  cycle  or 
other  shifts.  Cathode  ray  or  dual  eye  Indicator,  Auto-start 
control  system  optional.  Prices  for  13"  rack  mounting: 
Model  "L"  with  dual  eye  $199.  Model  %M  with  C.  R.  tube 
indicator  $279,  Cabinet  $19.50 

ALLTRONICS— HOWARD   CO. 
Box  19,  Boston,  Mass.  02101.  Td.  617-742-0048 


WANTED;  Used  radio  and  electronic  textbooks. 
Anything  from  before  1900  to  present  day*  I  will 
buy  any  copies  that  I  do*  not  already  have  in  my 
personal  collection.  Please  state  title,  author, 
date,  price  and  condition.  W1BTY,  RR  1,  Box  138, 
Rindge,  N.H.  03461, 


Pair    of    slightly    used    8122's.    510    each. 
S.  Roth,  W2FXO,   12  Long  Hill  Dr.t  Clifton,  N.J. 

SP600JX1F  with  manual.  No  modifications.  Ex- 
cellent condition*  Sell  or  trade  for  linear  ampli- 
fier. Will  shop  FOB.  KL7GK/KH6,  Box  291, 
Wahiawa,  Hawaii  96786. 


SI  BRINGS  construction  data  for  the  new  and 
unique  Barb'd  Wire  Antenna.  An  easy,  low-cost 
application  of  the  fat-dipole  theory,  C;  Leroy 
Kerr,  Box  444,  Montebello,   California  90640. 

WANTED    USED    as    is    GE    TPL    150   Mc    mobile 

units.  W5PAX,  509  E,  41st.,  Austin,  Texas  78751. 

■ 

MUST  SELL  Apache  SB-1Q  and  HQ-145XC  with 
xtal  caL  for  $300.  Will  add  Heathkit  HO-13  Ham 
Scan  to  deal.  WA9KQG,  1003  7th  St.,  Hudson,  Wis- 
consin 54016. 


EXCELLENT  19"  RACK  cabinet  on  free-rolling 
dolly,  61  *i"  vertical  space,  with  panels,  sliding 
shelf.  Make  offer.  J.  Sandberg,  K6YPU,  1138 
Rustic  Rd„  Escondido,   California   92025. 

NAMEPLATES:  Introduce  yourself  with  a  hand- 
some durable  pin-on  nameplate.  "Amateur  Radio" 
hot-stamp  printed  in  red,  green,  blue  or  black 
on  white  plastic.  Name  or  number  in  W  em- 
bossed colored  tape  to  match.  Safety  latch.  Size 
IVs"  x  3",  $1.00  postpaid.  Lyon  Plastic  Co.,  Box 
163,  Brunswick,  Ohio  44212. 


HOTEL  and  APARTMENT  SUITES 

On  world  famous  Wi  I  shire  Blvd.  Newest  and  finest 
accommodations.  California  contemporary  styling. 
Every  room  equipped  with  TV  and  AM  -  FM  radio, 
FREE  PARKING.  Completely  air- conditioned, 
Urge  swimming  pool  and  plenty  of  patio  for  loung- 
ing In  the  sun  just  outside  your  door. 
Luxurious  comfort  combined 
with  all  modern  conveniences. 
THE  BEST  ADDRESS  In 


manasEs 


CALIFORNIA 
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SELL  JOHNSON  RANGER  1,  $100  00;  HQ-110 
$90.00;  speaker  $5.00;  Vibroplex  speed  key  with 
case,  §12.00.  WA1FKT,  David  Heeley,  30  Brook- 
shire  Rd.,  Hyannis,  Mass.  02601,  Phone  617- 
775-4972. 

HALLICRAFTERS  SX-101A  with  speaker,  John- 
son  Valiant,  Hy-Gain  TH-4,  cables,  SWR  bridge, 
many      accessories,      professionally      maintained. 

R.  Yarmus,  K2RGZ,  5900  Arlington  Ave.,  River- 
dale,    N.Y,    10471,   212-884-6336. 

CLEGG  INTERCEPTER  B  with  Clegg  All  Bander 
in  good  condition.  Price  firm  S250.00  for  both  FOB 
Stanhope.  NX  Glenn  C.  Ward,  WA2KZFt  RFD  1, 
Stanhope*  N.J. 


SB- 100  WITH  MATCHING  HP-23  AC/PS,  HM-15 
SWR  and  SB-600  speaker,  Mint  condition,  $400.00, 
Vito  Fiore,   K9UCM,   phone  312-749-0913. 


14TD  for  sale,  complete  with  sync 
motor,  end-of-tape  sensing  pin,  tight-tape  lever, 
cover.  Specify  65  WPM  (7.0  unit)  or  75  WPM 
(7.42  unit).  New,  $37.  Good  used,  $20.  FOB  Detroit, 
Michigan.  Satisfaction  guaranteed.  Keith  Peter- 
sen, W8SDZ,  1418  Genesee  Ave.,  hoyal  Oak,  Mich. 
48073. 

.^ ^ 

THE  NEW  MAINLINER  TT/L-2  appears  in  Sep- 
tember RTTY  Journal.  Do  you  subscribe?  $3  per 
year  in  U.S.  &  Canada.  P.O.  Box  837,  Royal 
Oak,  Mich.  48073. 

GREAT  BUYS,  electronic  mechanical  devices 
catalog  10£.  I-F  assembly  30  MHz  loaded  with 
miniature  components;  cost  government  hundreds 
$5.95.  Transistorized  computer  boards  assortment 
totalling  75  transistors  or  more  $5.95.  Teletype 
model  14  typing  reperforator  with  automatic  tape 
take-up  rewinder  electric  driven  115V AC  60cy 
single  phase  both  units  new  unused  $69.96. 
Bonanza  specials  $2  (generous  quantity)  gears, 
knobs,  relays,  toroids.  switches  rotary,  toggle, 
lever.  Satisfaction  guaranteed.  More  information 
on  request.  Fertik's  Electronics,  5249  "IT  St., 
Phila.  Pa.  19120; 

MUST  SELL  HT-37  and  NC-300  both  for  $375.  I 
want  to  buy  an  SB- 100.  WA0MYH,  240  Sunrise 
Dr.,  Huron,  S,D.  57350,  phone  605-352-9582. 


CONAR  500  RECEIVER.  IDEAL  FOR  NOVICE 
STATIONS,  $33.  Ameco  CB-2  converter,  7-11  mc 
output,  $20.  Both  items  postpaid.  William  Weir, 
WB4GEW,   406   Prospect,    Berea,   Ky.    40403 

WANTED  ARC -5  R-19  receiver  in  good  condition. 
Also  need  TR-44  or  heavy  duty  TV  rotator, 
William  Weir,  WB4GEW,  406  Prospect,  Berea,  Ky. 
40403. 


Al    COMMUNICATOR    IV,    6    meter,    transceiver, 

$165.  Matching  Gonset  VFO  for  6,  2  &  1*4  meters, 
$40.  Both  $200.  FOB.  Tom  Schropp,  RR6,  Clarks- 
ville,  Tenn.  37040. 


HQ-129X  less  cabinet  for  rack  mounting  $40  plus 
shipping.  DX-100  $75  plus  shipping.  Astatic  micro- 
phone 888  for  broadcast  station  $40.  Roache, 
Canterbury,    Conn. 

HALLICRAFTERS  HT-37  $175.  SX-101A  $175. 
SX-99  $75.  Skyrider  Defiant  $25.  RCA  Voltohmist 
VT-VM    $15.     Simpson     260     VOM     $15.     Excellent 

condition.  W0KON/7,  Box  473,  Sumner,  Wash. 

^ -^^^^—  — 

COMPLETE  6&2  METER  STATION.  TX-62  VFO 
HE-80,  CN-144/PS1,  Dow  Relay,  729sr  mike.  Excel- 
lent, $250.  Heath  Two'er  like  new  $40.  WB20MK 
Wyoming,  N.Y.   14591. 


GET    IT    FROM    GOODHEART 


SOMETHING  NEW  FOR  VHF  SWl's 
Brand  new  VHF  rcvrs  w  original  cartons;  look  exactly  like 
the  familiar  BC-453  Command  ftcrrs  but  are  9-tubt  super - 
het  108-135  mc  AM  revrs  and  very  easy  to  power  &  control 
without  touching  anything  inside  the  unit;  you  can  even 
connect  an  8 -Meter  externally.  We  furnish  schematic  and 
complete  Instructions  on  all  pin  connections  and  also  a 
spline  tuning  knob*  A.ILC.  Typo  No.  H13B.  No  tuning  dial; 
use  graph  of  freq.  \s  knob  turns.  2  uV  sensitivity,  2  KF, 
3    IF    stages.    Shpg  wt   !l    lbs   fob    Los    Angeles. 

Brand    new! $22*50 

R32    Is    amn<.>    hut   w/adjuatanle    aqnelch    •,**..>..  t  *..  .$27.5(1 

TRANSISTORIZED    LV    REGUL.    PWR    SPLlES 

Univ.    TQ36-I:  Bunt   tf-50  ?dc,    1AP    metered 119,50 

Dres*  Barnes    62- 143 :    ^-32   irdc,    ISA,    metered    129.50 

D res-  Barnes   62*  i  2 1  ;   V»  - :.: \i    .1  ■»,_!  5  A  ,_me[ t»red I 49 . 50 

NEW    ARRIVALS    IN    GOOD    SCOPES 
Tekt.   535  <q  corner*   w/53C   dual-trace   phigin  &  2   books   & 
attiiu    probe,    all    w/XBS- traceable    calib.    certificates    dated 

■J  1.1  1 1  IT  l.Jtj  iiitittiftttf4IM>ttf»ft*4lll    *ir*»».»i»*  ^OOO  ■  V\j 

#535   w/ round  corners,    bluo,   w/CA  dual-trace   plugln,    clean 

as   new  and  exc,   operating   |95Ot0G 

Fairchild  767H  all-sillcon-solid-tUte  rack  mtg  w/^71-14 
Time- Base  plugin  1  us  to  2  sec/div.  &  10X  multiplier;  and 
w/ dual -trace     -76-02 A    plug in    dc     to    25     mc    pass,     senslt. 

caHhrateii   5  m?  to  10  f/dfr.,   clean  as  now,   grtd.    795,00 

WHITE  for  list  of  chesper  scopes  and  of  Samplers  to 
vim    waveforms   up   to  IflttO   mc! 

D2-I    Sunerhct  revr  15-TO   &  100-15110  kr 8*L5G 

R-23/ARC-5    Command   revr    190-550    fcc. . ...    14.95 

A.R.C,    r2    ^22    Command  fcTr  540-1600  kc.    ., ,  .*    17,95 

APR*4Y    AM   FM    Rcvr   mod.    to    115   y    50/60   cy.    with    pwr 

Piug,    book,    tuners   3S-100O   mc.    ., , . , 250.00 

CV-253/ALR   Tuner   brand    new   3S~1G00    mc.    .......  ,250.00 

APR-4Y    with   CV-253 425.00 

P.U.R.    for    tuners    975-2209  and   2175-4000   mc. 

AC    pwr   apjy   stood   for   AItT-13   w  data    . .   49.50 

If  A  -62-  B  in  AC  pwr  sply  for  SCR -522,  only 17.95 

TDQ  xmtr  45  W  Po  A2,   A3,    115-156   mc 295,00 

TOZ    inur  30  W   Po  A2,   A3,   225-400   mc 491(H) 

LM-J4    freq.    meter.    .01%    125  fce-20   me    ,... 57.50 

TS-32/3UR   freq.   meter  20-4S0   me.,   .001%    169.50 

BC-22lfs      QK       $67.50.  W  inodul $87.50 

ALL-BAND  SSB  RCVR  BARGAIN:  JUmcraftcrs  11-45/ 
AIIR-7.  550  kf  Ui  \:'>  me  eontlntious.  Volco,  lT\V\ 
MUM,  aligned,  grtd,  w/book;  2-RF,  2-IP*a.  S.  meter; 
noise  Ittitr:  3  3ttl„  3  non-xtl  &oIecti7lty  i/q  r/\ 
chofcea.    TjCSS    pwr   Sply    ,, i*t7»3U 

_m    e?    piyr    spiv:    ....$^0.    SSB    product    detector: $20 

TIME    PAY    PLAN:   Any    purchase    totaling  If)0/ 

lino.OO  or  more,  down  payment  only  ..,..,.. ' u  /o 

ATTENTION  Buyers  of  LAB  Test  Equipment:  The  above 
is  a  smalt  sampling  of  our  terrlfc  inventory.  We  ALSO 
BUY1  We  want  TckLronlx  scopes,  Hewell- Packard  eqnipt.t 
Aeronaut,  radio-shop  equipt,  etc.  .  .  .  AND  Military  Com- 
munications   of    all    kinds. 


RE.  GOODHEART    CO.    INC 

BOX  12  20GC    BEVERLY   HILLS,   CA.  90213 
PH0NE:AR£A  2\$§    OFFICES    272-5707,  MES  SAGES  279-53*7 


FREE  ARCTURUS  CATALOG 


A   Trusted  Name  in  Electronics  Since   T925 

Electronic  parts,  tubes.  Wholesale. 

Thousands  of  items.   Unbeatable  prices. 

ARCTURUS  ELECTRONICS  CO. 

502  -  22nd  St.,  Dept.  ST,  Union  City,  N.  J.  07087 


ANTENNA  SPECIALS 


ny-gain 

was 

bpeci. 

5BDT 

39.95 

24.50 

4BDT 

29.95 

1 7.50 

3BDT 

19.95 

12.50 

2TD  traps 

14.95 

9.00 

TH-2   Beam 

74.50 

50.00 

H  C  J  ELECTRONICS 

E.  6904   Sprague  Ave. 
Spokane,  Wash.  99206 
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TCS   EQUIPMENT 

NAVY  TCS   RECEIVER  AM 

1.5  MC  to  12  MC  in  two  (2)  bunds. 
Variable  freq*  oscillator  &  crystal 
control  on  tout  (4)  preset  channel! 
hi  the  entire  freq.  range.  Audio  out- 
put 1.5  watts  into  500  ohm  load;  uses 
tubes  12SK?  RF  A..  12SA7  converter, 
2/12SK7  TF  A..  12SQT  detector  BFO, 
i'JAfi  oscillator.  12A6  audio  Amp.  456 
KP  IF  Freq.  Large  vernier  &  ipin 
dial,  audio  fain,  ATC,  BFO  and  mil 
panel.    Voltages    required:    12   YDC   A 

n%  i  ii  s44.95 


controls 

a  [i  it  oi 


on  the  front 
220  VDC  100 
,    Wt_:   37    lbs. 


USED: 

Checked  for  Operation  —  $10,00  extra. 

NAVY  TCS  TRANSMITTER  AM— 

1.5  MC  to  12  MC  In  three  (3)  bands,  CW  40  watU,  Tolce 
modulation  20  watts,  master  oscillator  variable  and  crystal 
contra!  on  4  preset  channels  In  the  entire  frto;,  range.  Usea 
3/12A6  in  oscillator  &  buffer- doubler,  4/1625  In  modulator 
&  power  amplifier  staiea,  2%*  meters  Tor  TA  Plate  0*200 
DC  RF  meter  0-3,  all  tuning  and  operating  controls  on 
front  paneL  Voitages  required:  12  VDC  &  400-440  VDC 
200  MA,  W/tybet.   Sixes:  11%  x  11%  i  13%\_      $j^  50 


Wt.:    41    lbs. 


.**»,**..,.•*, 


USED: 


Cheeked   for  Operation  —  $(0.00   extra. 


$  6.95 
9.95 
14.95 
6.95 
4,95 
2.75 
2.75 
1.50 


Antenna    Loadinp   Coil    ^47205 Used 

Remote   Control    Box    w/Speaker    #23270    Re- New 

Dual  Dynamotor  Power  Supply  12  V.  #21881  Re* New 

B*40!    Transmitter   Dynamotor   12   V New 

D -402  Receiver  Dynamotor   12  V New 

CABLE— Recei? er  to   Power   Supply New 

CAULK- --Transmitter    to    Power    Supply    ........New 

Connector   Plugs    for   Hcinote   Control   Box    New 

A   C   POWER  SFPPLY— J15   V.    60  cycle    (Not  Government 
Surplus).    Receiver:   S20. 00— Transmitter:  $35.00- 

Snock  Motmiins  for  Receiver  or  Transmitter Used:      2.95 

Noise  Limiter  Conversion   Kit— W/6HG   tubes    2.00 

Parts  available  for  H&r    auri  Trans.  Advise  us  of  your  needs  I 

Prices   RO.M.    Lima,  O  —  25%  Deposit  on  COD's. 

BIG     FltKK    CATALOG— New    edition    just    off    the    press i 

Bond   for  your  PKKE  copy  today.    Address  Depl.   73, 

FAIR     RADIO     SALES 

DEPT.   73  —  P.   O.   Box   1105  —  LIMA.    OHIO  45802 


WE  PAY  CASH 
FOR  TUBES 

Lewispaul  Electronics,  Inc. 

303  West  Crescent  Avenue 

Mandate,  Hew  Jersey  07401 


NOVICE  CRYSTALS  $1,25  EACH 

FT-243    HOLDERS,    FUNDAMENTAL    FREQUENCIES. 

SO    meters — 3705-3745    kc< 
40    meters — 7155*7195    kc. 
15    meters — 7033-7083    kc_ 
Add   postage   per  crystal:   St   first   class,    10c  airmail.    Specify 
frequency   desired   and    nearest  available  will    be   sent.    Other 
frequencies    in    stock.    Free    list    Dealer    and    club    inquiries 
invited.    Satisfaction    guaranteed. 

NAT  STINNETTE,  Box  Q,  Umatilla,  Ra.  32784 


ELECTRONIC   PARTS   FOR 

CONSTRUCTION  OR  REPAIR 

For    13    years    we    have,    been    selling    electronic    parts,    and 

slock   many   standard    U&mi   thai  are  not  available  from    the 

large   supplier!. 

Most   orders    are    shipped    within    24    hours    of   the    time   we 
reeelve    the    order. 

Bend    a    post    card    with   your    name,    address    and    zip    code 
for  our   free  catalog  of  values. 

BIGELOW  ELECTRONICS 
P.O.    Box   71  Dept    73  Btuffton,    Ohio   45817 


WANTED:  Military,  commercial,  surplus.  Air- 
borne, ground,  transmitters,  receivers,  test  sets, 
accessories.  Especially  Collins.  We  pay  freight 
and  cash.  Ritco  Electronics,  Box  156,  Annandale, 
Va.  Phone  703-560-5480  collect. 

"SAROC"  Sahara  Amateur  Radio  Operators  Con- 
vention 4-7  January,  third  annual  fun  conven- 
tion hosted  by  the  Southern  Nevada  Amateur 
Radio  Club.  Designed  for  exhibitors  and  partici- 
pants at  Hotel  Sahara,  Las  Vegas,  Nevada.  MARS 
seminar.  Army,  Airforce  and  Navy  representa- 
tives. Ladies  luncheon  with  crazy  hat  contest, 
hat  should  convey  amateur  radio  theme.  Plus 
fabulous  entertainment  as  only  Las  Vegas  can  pre- 
sent. Registration  fee  includes  three  cocktail  par- 
ties. Hotel  Sahara  show,  hunt  breakfast,  tech- 
nical sessions,  admission  to  leading"  manufac- 
turers and  sales  exhibits.  Advance  registration 
closes  one  January.  QSP  QSL  and  ZIP  and  tele- 
phone number  for  details  to  Southern  Nevada 
Amateur  Radio  Club,  Box  73t  Boulder  City.  Ne- 
vada 89005. 


MOTOROLA  new  miniature  seven  tube  455  kc  if 
amplifier  discriminator  with  circuit  diagram. 
Complete  at  $2.50  each  plus  postage  504  each 
unit.  R  and  R  Electronics,  1953  South  Yellow- 
springs,  Springfield,  Ohio. 


TOROIDS — DIODES — COAX — CONNECTORS.         88 

mH  toroids — 454  each,  5/$2,00.  1000  PIV  1  Amp 
Top-Hat  Diodes — 554  ea,  2/$L00.  Connectors, 
PL259,  SO-239,  M35S— 454  ea*  10/$4.00.  Button  feed- 
throughs  (while  they  last)  500  pF  @  500  V. 
20/$L0O.  Add  sufficient  postage.  R  &  R  ELEC- 
TRONICS. 1953  S.  Yellowspring  Street,  Spring- 
field, Ohio. 


VARIACS — General  Radio  and  Ohmite.  60  cycles, 
Input  120V— output  0-280  V.  1  amp  o*  input  240  V 
—output  0-280  V.  2  amp.  PULLOUTS  IN  GUAR- 
ANTEED EXCELLENT  CONDITION  $6.95  plus 
postage.  Shipping  weight  10  lb.  R  &  R  ELEC- 
TRONICS, 1953  S,  Yellowspring  Street,  Spring- 
field, Ohio, 


WANTED:  Volume  1,  Number  I  of  VHFER  maga- 
zine to  complete  my  collection.  W1DTY,  RR1( 
Box  138,  Rindge.  N  H,  03461. 


REED  RELAYS  SPST-N.O.  Coil  rating:  2.9  volts 
at  12  ma.  Contacts  rated  for  12  VA;  max.  300 
volts  or  0.50  amp.  Sample  usage  circuits  included. 
Body  size  1"  x  Vb".  New  low  price  $2,35  plus  254 
handling  and  postage.  Airstar  Products,  P.  O. 
Box  323,  Marion.  Iowa. 

GREATER  BAY  AREA  HAMFEST  will  be  held 
again  this  year  at  the  Edgewater  Inn,  Oakland, 
California,  on  October  14  and  15,  1967.  For  full 
information  write  to  Greater  Bay  Area  Hamfest, 
P.  O,  Box  545,  Hayward,  California  94543. 


WANTED:  All  types  of  aircraft,  ground  radios 
and  tubes,  4CXI000A*s,  4CX5000's.  3Q4TLTs,  etc. 
17L7,  SIX,  618S,  618T,  R388,  R390A,  GRC  units. 
All  51  series.  All  Collins  ham  or  commercial 
items.  Any  tube  or  test  equipment,  regardless. 
For  fast,  fair  action.  Ted  Dames  Co..  W4KUW, 
308  Hickory  St.,  Arlington,  N.J.  07032, 

DUMMY  LOAD  50  ohms,  flat  80  thru  2  meters, 
coax  connector,  power  to  1  kw.  Kit  $7,95.  wired 
511.95  pp  Ham  KITS,  Box  175,  Cranford,  N.J. 

WANTED:  Tubes,  transistors,  lab  instruments, 
test  equipment,  panel  meters,  military  and  com- 
mercial communication  equipment  and  parts. 
Bernard  Goldstein,  Box  257  Canal  Station,  New 
York,  N,Y.  10013, 
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211   ALBION   S7\p   WAKEFIELD.   MASS. 


SOL  IT  RON 


4  AMP 

Epwy 
1  AMP 


Sol*      piv        Sol* 

□    1*«     MO    □    *9f| 
CJ    25f     100 
39f  1OO0 
U    45* 


SILICON  RECTIFIERS 


6oo  n 


ale  PIV         Sol* 

5l  BOO     LJ    «« 

7f  1000     L       40< 

9,  1200    G     S9* 

111  1400    □    *ttf   4000  D  t,$ 

i9,    1600  i :  •*« 


PIV  SoJ 
1100  £      »* 

2000  1.50' 

3000  1.90 


|l  5  846 


I 
1 
D 


6-MONTHS'    GUARANTEE 

Poly  Paks,  the  only  company  of  its  kind  in  the  world 
due  to  its  tremendous  purchasing  power,  quality  and 
factory  testing  procedures.  GUARANTEES  all  items 
ADVERTISED  for  6  months  or  your  money  back. 

FIRST'  ANYWHERE 


Sale -"TEXAS" 
INTEGRATED 

CIRCUITS    T089 

7360  Quadruple  2-input  NAND/NOR  Gate 

15833  Dual  4-input  Expander 

15846  Quadruple  2-input  NAND  Gate 

7430     8  input  Positive  NANO  Gate 


ADAPTER    WITH 

Data  Sheets 


(J  1450     Dual  EXCLUSIVE-QR  Gate  with 
Expander  inputs 

D  7470    Single-phase  J-K  Flip-flop 

n  7370  Dual  EXCLUSIVE-OR  Gate 

1  !  15632  Dual  4-input  Expandable  Buffer 
LJ  15630  Dual  4-input  Exandable  NAND  Gate 


□  7474  dual,  D-type,  edge-triggered     lip-flop 
G7453     Quad   AND/ OR    Invert 
D7473     Dual  Master/Slave  Flip-flop 

n  15644  Dual  4-input  Expandable  NAND 

"Power"  Gate 

I  1 1,5846  Fast*rise4fme  J-K/R-S  Flip-Hop 


D  ?3d4  Dual  J-K  Flip-flop.  Preset/Clear—. ...  52.99 
□  7492    Divide-by- 12  Counter,       $4,44 


ZENER 


*%>    RECTIFIERS 

D    I  — WATT - 

D    to   WATTS  ... 
V«ltl  VwtH  VeKv 


100 

no 

120 
130 

160 
160 
180 

200 


1  AMP 


Actual  Size 
O    MICtOMlNIATURI 

4°;  6  for*!00 


2  AMP 

1000PIV$| 

□  SET  OF  3  I 


1  AMP 

MINIATURE 

SILICON 
RECTIFIERS 


PJV 

100 
200 


□ 


PIV 

Sole 

400 

D  17f 

600 

□  221 

800 

27c 

1000 

n  3?c 

GIqssL 

fl  Epoxie$!j 

OS50 


C/> 


9lt 


o*T* 


bLttp 


ftecn 


F*W5 


100 

200 


4ft 


IS 


SoV« 


l°UV?w 


J0 


300  Oi*  ^o 

500  yj£  a0 
600 


70  U 

00" 


V*> 


j*  00 
80 


Tz  f •* 


200  *»c 


a 


PLASTIC 


Transistors 

UBVCBO  ■      hFE 

50 -200  I  400 


600  MC 

□  2N3563 


$100 


FIELD  EFFECT  TRANSISTORS 


2N3088 

73  MAGAZINE 
JUNE  1967 

for     u#e*     Mn" 


boon 


*J£  N-channell  N-channcI  f  /  'n 


DRAIN 


GATE 


M  MOST.'1 

IGFET 

Input 
source!    tO  million  meg- 


'(BODY) 


2N4353 
p-channel 

25 


a 


u 


i<- 


EFFECT 


With 


TFtANSISTORS 


CELL 


PHOTOCONDUCTIVE 

rk  resistance  500         CADMIUM 

SELENIDE 


Sensitivity 

Microamper 


OiCI  III  A 
LIFETIME  ilir 


andle    1-4.99 


Qjr    0-100 

MICROAMMETERS 
DC 


lOc  F0*  ou* 


1  XMA5  *   '    IAKAIN    CATALOG   OH: 
Q    StmitindutUn        Q    F*ly  ^"fc*       D    *■*! 

TEAMS:    Send   check*    money    ordtr. 

Add    potfipte ivc    wt.    per    pak    1 

lb.    FMltd    net    30    ctayi.    COO    2S  •". 
depotit, 

P.O.  BOX  942  A 

SO.    LYNNFIELD,    MASS, 

"PAK  -KING"   of   fhe   world 


N>l 


C/l 


Poly  Paks,  the  only  company  of  its  kind  in  the  world 


BRAND  HEW  GOVERNMENT  SURPLUS 

DIODE-IN202I— PIV   ISO   RMS   105  AVG   10  ampi. 

$1.00  ea.  6/J5.00 

4x150   SOCKET— SK   650    (no    by-pass    capacitors)  2.50 

ELECTRO  LYT1CS  3500  MFD  50  VDC  LOO 

OIL   FILLED  CAPACITOR— €    MFD    1500   VDC  2.00 

BC  221  TUNING  CAPACITORS— NEW  4,00 
BOARDS    (with    resistors,    capacitors 

diodes,  etc)  (2  for  LOO 
PLUG-IN   COMPUTER   BOARDS   (with  diodes, 

tubes,    resistors)  LOO 

CRYSTAL  BOARDS— 10  crystal  positions  5  for  LOO 
JENNINGS  CAPACITORS   150  MMFD 

@   1 0000  V  Peak  3.00 

SQUIRREL  CAGE   BLOWERS— 2"    IK5V— 60  ey.  5.00 

OHMITE    PARASITIC   SUPPRESSORS    P   300  .25 

BAG  OF  RESISTORS  (50  assorted  carbon  &  wire)  LOO 
DUAL  VARIABLE  CAPACITORS  ea.  sec.  7-100   PF 

I0O0VAC  L50 
DUAL  VARIABLE  CAP,  470PF-450QV.I25  Air  Gap 

E.  F.  Johnson  7.50 
FILAMENT   TRANSFORMER    115/230  VAC 

60  cps,  63V  20  amps  (used)  2,00 
FILAMENT   TRANSFORMER    M5/230VAC 

60  cps.  6,3V  10  amps  (used)  LOO 
POWER  TRANSFORMERS    II5V  60  cps. 

25V  @  .010  Amps.  420V  @  .300  Amps.  3-50 
CARDWELL  VARIABLE  AIR  CAPACITOR  44-625  PF  10.00 
JOHNSON   VARIABLE   AIR   CONDENSERS 

6.B-99PF  1250V  ,75 
JOHNSON   VARIABLE  AIR  CONDENSERS 

160-102  L5-5PF                                                   3  for  LOO 

El  MAC  CHIMNEY  FOR  4-400— SK  406  3,00 

CHOKE— 3   HY.  @  0,55  Amp.   DC  DCR  37  r  LOO 

SCOPE  TUBE  SHIELDS  2'\  5"  and   7M  2.00 

GLOBAR  TYPE  A  100  ohm  (use  2  for  dummy  load)  .50 

FOR  PROMPT  SHIPMENT  PLEASE  INCLUDE  POSTAL 
MONEY  ORDER  OR  CASHIER'S  CHECK.  OHIO  RESI- 
DENTS PLEASE  ADD  3%  SALES  TAX.  PLEASE  IN* 
CLUDE   SUFFICIENT    POSTAGE.   TO    COVER    ORDER. 

MENDELSON  ELECTRONICS  CO. 

516  Linden  Ave. 
Dayton,  Ohio  45403  513-252-9911 


CW  AUDIO  FILTERS 

New  "Reed  Type"  is  down  40  db  for  a  500  cycle 
band  width.  Reduces  pRM  and  QRN  for  all  re- 
ceivers. Adjustable  band  width  and  other  features* 
"Money  Back"  guarantee.  From  $5.95.  Write  for  free 
information. 

T.  W.  H OLDEN,   K9JAX 

301    West    rfith   Place,   Chicago    Heights,    Illinois  604 1 1 


TCS    Remote    Central    Boi    -2327U.    W/Speaker    EX  7.75 

ID9IB/ARN6  Bearing  Indicator  for  ARK*  Rem.  ..EX  7.50 
AS3I3B  ARN6  Station  Seeking  Loop.  100  1750  kc.  EX  6.25 
RT3I6/APNI2    lti0-23imc  TrailiceiTer  w/ tubes  EX   12.50 

IDT69C/APNI2  Scope.  3JP1  CRT.  DPDT  Coax  Switch  EX  9.75 
OAA-2  150-240mc  Test  Set.  115V  GDcy  Supply. ..  .EX  14.75 
AM  300  Interfone  Amplifier  w/pp  6AQ5's  output....  EX  4.75 
Cabinet,  Slope  Front  w/3  Meters  (15,  25,  oflaia)  ,  .EX  10.50 
AT339/PRC  37-55nic  Hand  Held  Loop  w/cordT  Bag  EX  12.50 
TNI28/APR9  Tuning  Unit  w/tubes.  1000-2600mc  .EX  32.50 
TNl30./APfiy  Tuning  Unit  w/Lubea.  4SOO-7350mc  ..EX  32.50 
PP33G  MhJr  Tower  Supply  for  APRS?  Receiver  ....KX  lfi,50 
PP337/APRS  Klystron   Supply  for  TN130,  TN131    ..EX   10. SO 

I0226/APR9    Panoramic   Indicator  w/ bc hematic    EX   14.50 

SN3GB/APS3I  rami's.  46  other  tnbw,  2  blow  en  ..EX  9.25 
IP30/APQ;1I     ImlkaLnr   w/3.71'7    flllT.    4"xr>*xl2*    ..NtiW  li.SU 

$N7C'APQi3    synchronizer   w/%4    octtl    tubes EX   K.fiU 

R316A/ARR26  14-Tube  162  I74me  AM/FM  Superhet  22.75 
PP468  Power  Supply  for  1131 GA  liecelver.  400cy,  .  .LN  4,75 
C6I0  Control  Box  w/4  tuhes  for  R316A  Recvr.  .»_«JDE  4.50 
Scope  Xformer   1950V^3ma.   5  FH  windings.   60  cy  NEW  4.75 

SA325/U   Coaxial   Switch.    SP4T.    28YDC  Motor    EX  A.50 

Coax  Switch.  DPHT.  Thompson  Prod.  No+  El  SB  2  2C  A  LN  4.25 
3JPJ    CRT   w/Mount,   Shield.   Socket.    HV   Cap    .    . . .  LN  4.75 

Complete    Manual    for  TS726/TTPM8.    Postpaid    EX   1.90 

Battery  Charger  115VB0cy  to  rtVDC  @  20amps  ..NEW  S.75 
Panel   w/15    I-cuch   24VI3C   RoUya.    lOarap   SPDT   NEW     0,50 

Board  w/kIx  5829WA  sub-win  tubes  mounted   .EX  1.25 

Rt     Angle    Drive  w/Gears,   Universal.    %*  Shafts    ..EX  1.75 

Capacitor     FcrfMhra.    15  on    Panel    .Three    Panels/1. 00 

BNC    (UG290/U)    Coaxial    Panel    Socket    EX  4/1.00 

BNC  Paltal  Socket  with  25ft  Choke  attached  ....EX  3/1.00 
Coax  fi*  long  w/BNC  (UO260A  I1  Plug  each  end.. EX  4/1. On 
Coax  8*  w/1  BNC  Plug  &  1  BNC  Panel  Socket  ..EX  3/1.00 
HES8    Neon   Indicator   Lamp   w/PaneJ    Mount    .  ,*,EX  5/1.00 

Box  294,  Bay  Saint  Louis, 
Mississippi.  39520. 
Prices:  FOB  Bay  Saint  Louis.  Terms:  Net,  Cash. 


E.  C.  HAYDEN 


NOVICE     AND     TECHNICIAN     HANDBOOK     by 

W6SAI  and  W6TNS.  Limited  quantity  for  only 
$2.50  each.  73  Magazine,  Peterboroubh.  N.H,  03438. 

FT-243  CRYSTALS:  3500  to  8700  kc  .01%  setting, 
$2.00  each.  Novice  1.00  each  ±  2  kc.  Denver 
Crystals,  776  S.  Corona.  Denver,  Colorado  80209. 

SHORTWAVE  LISTENER  DX  GUIDE,  1967  edi- 
tion, $2.50.  Aircraft,  Maritime,  Spacecraft,  CB, 
Ham  information.  Send  to  Shortwave  Listener 
DX  Guide.  Box  385,  Berwick,  Penna,  18603. 


1963  BOUND  VOLUMES  OF  73.  $15  each  from  73, 

Peterborough,  N*  H.  03458, 

-* 

CASH  IN  on  your  ideas.  Inventors — hobbyists — 
gadgeteers.  Send  for  free  brochure.  No  obliga- 
tion. West  Coast  Enterprises,  Box  906,  Pomona, 
California   91769. 

CONVERTERS.  Worlds  largest  selection  of  fre- 
quencies. Ham  TV  vidicon  cameras  and  parts  at 
low  factory-direct  prices,  See  them  now  in  our 
full  page  ad  in  this  issue.  Vanquard  Labs.  196-23 
Jamaica  Ave.,  Ilollis.  N.Y.  11423. 

ELECTRONIC  PARTS:  Components,  transistors, 
diodes,  kits,  relays  and  many  special  items.  Guar- 
anteed, Send  25^  for  100-page  catalog.  General 
Sales  Co.,  P.O.  Box  2031 -F,  Freeport,  Texas  77541. 

RTTY  GEAR  FOR  SALE.  List  issued  monthly.  88 
or  44  mHy  torroids  5  for  $1.50  postpaid.  Elliott 
Buchanan  &  Associates,  Inc.,  1067  Mandana  Blvd*, 
Oakland.   California  94610. 


NOVICE  CRYSTALS,  all  bands,  $1.30  each.  Also 
other  freqs.  Free  list.  Dealer  and  club  inquiries 
invited.  Nat  Stinnette*  Umatilla,  Fla.  32784. 

WANT  TO  CORRESPOND  with  Hams  and  SWLs 
in  "USA  and  other  parts  of  the  world.  Would 
also  like  to  receive  club  magazines  from  radio 
clubs.  K.  Harvant  Singh,  31,  (774),  Upper  Museum 
Rd.(  Taiping,  Ferak,  West  Malaysia,  Malaysia. 

COLLINS  62S1  complete  with  cables  &  manual. 
Excellent  condition  $650.  Dennis  Dressier, 
K0LAO,   Rt,   7,  Topeka.  Kansas  66604. 

LOW  FREQ  RECEIVER.  15  KC  to  600  KC  with 
power  supply,  preselector  and  manuals.  Mohawk 
RK1  and  Apache  TX1.  Mint  condition,  all  equip- 
ment in  use.  Best  offer.  Joseph  Alvarino,  K2EFV, 
684  Onderdonk  Ave.,  Ridgewood,  New  York, 

WANTED  HEATHKIT  CHIPPEWA  KL1  linear 
and  companion  KS-1  power  supply.  State  condi- 
tion and  price.  Gene  Beck  with,  K2SFPt  Powers 
Road,   East  Pembroke,   N.Y.   14056. 

PLASTIC  HOLDERS— each  display  20  QSL  cards, 
3  for  $1.00  or  10  for  $3,00  prepaid  and  guaranteed. 
Free  brochure  of  other  ham  goodies  included. 
Tepabco.  Box  198N,  Gallatin,  Tennessee  37066. 

CDR  ROTATOR  REPAIR,  S8.5G  plus  parts  and 
postage.  All  work  guaranteed.  Reynolds  Radio  & 
Electronics,  915  E,  St.  James  St.,  Arlington 
Heights.    Illinois   60Q04,    312-253-5732. 

WILL  SELL  OR  SWAP:  Measurements  Corp, 
Signal  Generator  Model  80,  2-400  Mc,  $275.00, 
Heath  SB-610  Monitor  Scope,  new,  $95.00,  Milien 
Grid  Dipper,  plus  7  coils,  $35.00.  National  6&2 
VFO,  like  new,  $35.00.  Jones  Micromatch,  0-400 
watts,  30-1000  Mc,  $50.00,  Hewlett-Packard  VTVM 
Model  410-B,  with  all  probes,  $95.00.  James  DT 
Gyson,  W1VYB,  53  Lothrop  StM  Beverly.  Mass. 
617-922-3850. 
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•   TRANSISTORS   *   SCRS   *   ZENERS!!! 
Full    Leads    Factory    Tested   <#    Otd  I 

PNPfSO  Watt   15  Amp   HiPwr  T036  CASE 
2N<4-      442     27^     278.    OS50I     Up    Tn 

50    VCBO     $1,250,      .... 

2N278,    443,    174.    Up   to    80V    $3fl 

PNP   30   WattSA.   2NH5t    156,   2: 
254.    255.   256   257   301    W2.   4fle0 


■  ■ 


ra. 


.-.5 


.  6  f  or  $5 

-2/$5 
242 
fnr  SI 
for  SI 
.3/$l 
SI. 50 

■      r       •     313 


PNP    2N670/3OOMW    35c(S). 

PNP    25W/T02N538,     539,     540 

PWR  Finned  Heat  Sink  180  SQ ". 
PWR  Finned  Sink  Equiv.  500  SQ" 
SILICON     PNP'T05    &    TOrn    PCK6 

2N327A,    332,    t*  8,    474   to    9    7/$t 

MICA  MTG   KfT  TO-3G  T03t  30e  ea,  4/$l 

ANOUIZED    TO    3GMTG     - I0/$J 

ZENERS    I    Watt  6  to  200V. .$1  Each 

ZENERS  10  Watt  8  to  150V,  Si. 25  Eaeh 
STABISTOR  up  to  I  Watt.  ....10  for  SI 
GLASS    DIODES    Equiv    1N34A        20  for  SI 


I8A/I0OPIV      Pressfit      Diodes. .  .5/11 

Toroids    Ferric,    Assorted    . .. 2/ Si 

Sofder    Multieoro.    lb $1 

Microswitch      35A/AC&DC .8/Sl 


SCR   SILICON-CONTROL      RECTIFIERS! 


PRV 
100 
200 
300 
400 

SCR 
SCR 


7A 

Q 

Q 
1.80 
2,00 


25  A 

SI. 10 

$1.50 

2,25 

2.90 


PRV 

500 
600 
700 
800 


7A 
2.50 

3.25 
4.00 
4.75 


50    PIV/25A    BOCrt), 
50    PIV/7A    49c  a      . 


25A 
3-75 
4.25 
5.00 
5,65 

.  8  ■■  $3 


2    RCA   2M40B  &   2/IN2326   Cttt 
1N232&   Can    Unsolder    . .. 


Bds 
6/$l 


OISGAP    .001     Mfd<ri>5KV     8/$| 

DISCAP     .GhftZKV     , ... 10/ SI 

DISCAP    Asstmnt    up    to    6KV 20  for  Si 

Bandswth     Ceramic    500W     2P/6Po*..$3a 

i>Hy-4(IUMa     Choke     $4#,. .. 2/S5 

6Hy*5O0Ma     S5/0      ,.,.2/$6 

250 Mid  «  450  WV  LecMytie  4  SSB  $3tfi 
Cndsr  Oil   IOMfd/600V,    |/|la  3/S2,    12   $5 

Cndsr    Oil    GMfd/J5flOV l/$2,    6/SI0 

880  Vet  @  7S5Ma  for  SSB  SI2(&. .  .2/S22 
480  VctSHOMa  &  6.3{SM.5A  CSD  $  I  -  50 
10    Vcl@5A    El   7.5    Vet@    S5@, .2/$9 

Wanted  Transistors,  Zeners*  Diodes  I 


w 


TAB 


ri 


TAB1'    •    SILICON    ONE    AMP    DIODES 

Factory    Tested    &    Guaranteed 


Piv/Rmi 

50/35 

.05 

Piv    Rmj 

100/70 

.07 

Piv/Rms 

200/140 
JO 

Piv/Rms 

300/210 

.12 

400/280 

.11 

600/420 
.18 

800/560 
.25 

900/630 
.40 

1000/700 
.50 

1100/770 
.70 

1700/1200 
L20 

2400/1 680 
2.00 

*  All   Tests    £0  &  DO  dk  Fwd  rf  Load  t 


1700     Piv/ 1200     Rnis©750Ma,.  IO/SI0 
2400     Piv/ 1680     Rms@750WaJ .  .    6/$M 


SILICON     POWER     DIODES    STUDS 

&    P.F." 

O.  C. 

50Pinr 

lOOPlv 

200Piv 

300Piv 

Amps 

35Rms 

70Rms 

t40Rms 

2J0Rms 

3 

.10 

A% 

.22 

.33 

12 

.25 

.50 

.75 

.90 

18 

.20 

.30 

.75 

LOO 

45 

.80 

L20 

1.40 

L90 

160 

1,60 

2.90 

3.50 

4.60 

240 

3.75 

4.75 

7.75 

10.45 

D,  C. 

400P1V 

GOOFiv 

700P1* 

OGOPiv 

Amps 

280  R  fits 

420Rm$ 

490Rms 

630Rms 

3 

.40 

.50 

M 

.85 

12 

1,20 

1.50 

1.75 

2.50 

13 

1,50 

Query 

Query 

Query 

45 

2.25 

2.70 

3.15 

4.00 

160 

5.75 

fl.75 

Query 

Query 

240 

14.40 

18.80 

23.40 

Query 

We  Buy!     We  SeUl     We  Trade  t— 


"TAB" 


TERMS:  Money 
Guarantee  I  Otir 
Year.     $5     Min. 

F.O.o.,      N.      t  , 
IIIMU    Liberty    St..     N.Y.C.,    N.Y. 
Send   25c  far  Catalog 
PHONE   212-732-6245 


Back 
23rd 

Order 

C 

J  0006 


Line  Filter  200Amp/J30VAC  S5@...5/$20 
OC    3'/2"     Meter   RD    800 Ma     S4@.,..2/S7 

DC    2'/2*    Meter    RD    30V DC    S3@ 2/S5 

DC    4"..      Meter    RD    f  Ma   S5£ 2/S9 

Wanted  304  TL  Tubes  Top  $$$  Paul 

Socket    Ceramic    1625    Tube.        4/$|,    10,  S2 

Socket    Ceramic    4X150    Loktal     4/S2 

Wanted    304TL  -  Top  $?  Paid  It 
2.5MH    PiWounrf  50Q   Ma   Choke., 4  for  $( 
Knob     Spirt-Crank     BC348     $1  @t .  .3  for. $2 
MiniFan    6    or    12    VAC    $1 .50(3), .  .4  for  15 
Beam    Indicator  Solsyns  24VAC   ..2  for  S6 
Precision    TLI47    Feeler    Relay    Gage   2/$l 

Fuse,    250Ma/3AG 100/Sl 

XMTTG    Mica    Cndsr    .005/2.5KV 2/$l 

W.E.    Polar    Rday    #255A/$5@».  .2  for  SO 

W.E.    Socket    for    #255 A    Relay $2.50 

Toroids    88Mhy    New    Pekg    $1(5) 6/S5 

6.3VCT  @  I5.5A  &  6.3VCT  @  2A  $5  @, 
200  KC  Freq  Std  Xtats  $2@P..2/$3.  5/$5 
Printed  Gkt  Bd   New   Blank  9x|2"  $1© 


Wanted  304  7  /.    Tubes  Top  f=¥$ 
Klixon   5A    Reset   Ckt    Breaker  51  #. 

Line      Filter     4.5A0H5VAC 5 

Line    Filter    5A'Q  1 25  VAC. 3 

866A      Xfmr     2.5V  ■  I0A    lOKv/lnsl.  . 

Choke      4HY    0.5A  '270$3@ 

Stevens    Precision    Choppers    $2    ea.. 
Heli pot   Dials   ,,,,..*.,.   each 


Paid 
10/15 
for  SI 

for  SI 
. .  .  .  52 
4/SI0 
3S5 
$3.00 


2500V  @IOMa    8c    Fil    S2@T... .9/15 

II0OVCT    O   SOOMa.   6V   8A,    5V    (S3    3A   ^ 

125V    Bias   abt    I200VDC   S5@    4/JI5 

2.5V{o)2A      $l@ , ,3  for  S2 

K.3V     faJ     I A    41.50(a)... 4  for  $5 

"Bruning"    6"    Parallel    Rule    (a), SI 

PL259A   Bi   S0239  CO- AX    M&F   Prs   -3/2S 
Phone   Patch   Xfmrs  Assorted    .H 4/$l 

Wanted  304T£  Tubes  Top  $$$  Paid 

Insulated    Binding    Posts 20/Sl 

Sun   Cells,   Selenium,   Asstd    10'$ I 

,01     Mica    600 WV    Coitds I0/S1 

,001    to    .006    Mica,*l200WV    Conds    ..fi/$l 

Cndsr   Oil    i5Mfd    IKV    ea/S3»    5/SI0 

Cndsr  Oil   2Mid  2KV    ea/S2.   6/SI0 

Cndsr  Oil   3Mfd   2KV    .,ea/S3,   4/510 

Vac.    Cndsr    50MMF/20KV    eaeh    $4 


C^Co 


HAM    TUBE    SPECIALS 
BRAND  NEW — GUARANTEED 


3C24    .  . 
4GX250B 
4X1 50A 
4-65A     .  , 
4-125A     , 
4-250A      , 
4-400A      , 
4-lOOOA 
FG17   ... 
404A      .  , 


.$   5,50 

,  20.00 

.  9.50 

.  8.50 

.  19.00 

,  26.50 

.  30.00 

.  85.00 

.  4.50 

.  3.80 


416B       $20.00 

811A    3.50 

366A  •»*......  1.50 

o  /  in  .........  *t*  /  J 

5894     14.00 

5360 3.00 

6939 .  5.00 

8008 5.50 


G-E   12BA6-50C5    Kit   (5  tubes)   $1*50 

Sell,   trade  your   new  tubes 
FREE — Ham  tube  catalog 

120  W.   18th   St.,    New   York,    N.   Y. 
10011  212-242-7400 


LEARN    RADIO 


Albtnt  contain!  tnreo  12" 
tP't  V&   hr.   ImtmeUw 


THE  EASY  WAY! 

•  Urn  tmmkM  T«  R«od 

•  Hm  Viiuol  Glmmlcki 
T#  DIttract  Ymu 

•  Joit  Llston  And  L*«ra 

Bot#d  on  modem  ptychotogtaJ 

tochniquoj-Thli  course  will  takj 
you  b#yond  13  w.p.m.  tn 
LESS  THAN   HALF  THE  TIMB 

Alto  d  vail  able  on  magfwtfc 
See  your  deafer  now! 


EPSI10N  CSI  RECORDS 


206  East  Front  Street,  Florence,  Colorado 


INSTRUMENT  REPAIR 
AND  CALIBRATION 

Quick  service  and 
reasonable  prices 

Don't  sit  there  chewing  your 
nails  because  your  VOM, 
VTVM,  'scope,  or  what  have 

you,  won't  work.  Let  us  put  it 
in  tip-top  condition  so  you 
can  get  on  with  your  job. 

WE  CAN  SERVICE 

ANY  TEST  INSTRUMENT 

YOU  HAVE 


LEBA  INDUSTRIES 

East  Peppered,  Mass.  01437 
Phone:  617-433-6771 


— 


bhhh 


NEW!    IMPROVED! 


FREQUENCY    CONVERTERS 


Priced  from  only  $14.95  »o  $39.95 

OVER  5000  FREQUENCY  COMBINATIONS  FROM 
.45  MC  TO  415  MC  AVAILABLE  FROM  STOCK. 


MANY  NEW  MODELS  TO  CHOOSE 
FROM  OFFERING  A  TOTAL  OF  THE 
FOLLOWING:  Crystal  control,  vari- 
able tuning,  UHF  epitaxial  transistors, 
FET  transistors,  noise  figures  as  low  as 
2.0  db,  full  wave  varactor  diode  tran- 
sistor protection,  sensitivity  better  than 
2/10  microvolt,  fully  shielded  oscil- 
lators and  band-pass  filters  to  elimi- 
nate spurious  frequencies,  zener  diode 
voltage  regulation,  6  to  12  volts  posi- 
tive or  negative  ground,  slug  tuned 
coils,  double  tuned  R.F.  stages,  tuned 
mixer  stages,  wide  band  LF.  amplifiers. 
All  this  plus  the  highest  quality  com- 
ponents carefully  assembled,  tested, 
and  guaranteed. 

We  have  exactly  what  you  want  at  a 
lower  price  and  better  quality  than  you 
can  obtain  elsewhere.  See  our  new 
multiple  oscillator  converters  for  moni- 
toring two  or  more  frequencies  simul- 
taneously! 

24-hour  special  delivery  service  avail- 
able  on  many  models. 

Send  ftr  ytur  free  1981  converter  catalog, 

VANGUARD  LABS 

Dept,  H 
196-23  Jamaica  Ave.  Hollis,  N.  Y.  11421 


Propagation  Chart 
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ISSUED  AUGUST  5 
J.  H.  Nelson 
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A.  Next  higher  frequency  may  be  useful  this  hour. 

B.  Very  difficult  circuit  this  hour. 

Good:  1,  4-9,  12-14,  19-22,  25,  26,  29-31 
Fair:  10,  11,  15,  23,  24,  27.  28 
Poor:  2,  3,  16-18 
VHF:  1,  6-8,  14.  15,  18 
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SPECIAL  RTTY  EQUIPMENT 

ARC- 5  TRANSMITTER 
LIKE   NEW  3-4  mHi. 

Complete  with  all  tubes.   One  of  the  most  versatile  pieces 
of  surplus   eupt.   ever.   Get  yours   now — not  many  of  these 
left.    Excellent   condition. 
PRICE:      $12.95 

NEW  CRYSTALS 

100  crystals  In  a  case  originally  for  type  MAR  equipment. 
These  crystals  cover  the  range  of  4844.44  klla  to  7778.78 
kHz:.  There  are  16  units  in  the  40  meter  amateur  hand, 
and  an  additional  7  units  are  usable  In  the  6  meter 
band  Also  17  are  usable  hi  the  10  meter  band.  Com- 
plete with  case. 
PRICE:    112,95  or  2  for  $25,00 

RDR  RECEIVER  &  SPARE   PARTS 

WITH   10  CRYSTALS 

Mfg.  by  RCA     BRAND   NEW 

Freq.    range:   225-390    mils. 
Tou  get  two  wooden  crates  which  Include: 
Box   No.    I— RDR   RKCEIVKB  with  13  V  dynamotor.   Out- 
put: 3S5  VDC  at  500  ma. 
Box  No,  2 — 1  set  of  spare  parts  which  include: 

1  Headset 

1  Set  of  operating  tubes   (spares), 

1  Headset  extension  cord 
10  Rets   of   fuses 

2  pilot  lights 

1  Set  of  connecting  cables,  and  other  parts  too  nu- 
merous to  mention. 
All  this  In  original  military  boxes,  receiver  packed  in 
aluminum  waterproof  case,  manual  included.  Easily  con* 
verted  to  200  mHz  ham  band,  or  use  as  they  are  for 
UHF  aircraft  hand.  Tou  get  all  that  is  required  to 
operate  except  the   12  VDC  source  and   the  antenna. 


PRICE:     $34.95 
house. 


BRAND   NEW 

while    they    last    F.0.B.    our    ware- 

SHFT.    WT,    150# 


TELETYPE   DEMODULATOR  UNIT 

Northern  Radio  typo  104  Model  #3.   11  tubes,  115  or  230 
V   60   cy  operation.    GOOD   CONDITION. 

SPEC.   FRIGE;   $24.95    , .... ihpt   wt.   50# 

F.O.B-    OUR    WAREHOUSE 


TDA-2  RTTY— TEST  SCOPE 

The  Stelma  Telegraph  Distortion  Analyzer  type  TDA-2 
is  a  self  contained  portable  unit  designed  to  measure 
bias  and  distortion  of  telegraph  start-stop  signals.  Dis- 
tortion is  indicaed  by  vertical  pips  displayed  in  a  rectan- 
gular pattern  on  the  face  of  a  cathode  ray  tube.  Measure* 
ments  can  be  mide  while  the  machine  Is  operating. 
Measurements  can  he  made  on  circuits  operating  at  60,  75 
or  100  0PM  on  20  or  00  ma.  neutral  circuits  or  30  ma. 
polar  circuits.  Distortion  measurements  from  0  to  50 
percent  with  an  accuracy  of  plus  or  minus  two  percent 
can  be  made.  The  set  is  patched  in  series  with  the 
loop  and  direct  measurements  made.  No  special  skills 
required  to  make  measurements  after  a  few  minutes  prac- 
tice. See  your  distortion,  then  adjust  and  watch  It  dis- 
appear. 

PRICE:    . $49.50 F.0.B.   Our  Warehouse 

POLAR  RELAY   255A   NEW    $2.50   ea,    or  2/$4.O0 

SOCKETS  FOR  ABOVE   $1.00  ©a.   or  2/IL50 

LOOP  POWER  SUPPLY,    120  TDC   @    400   ma. 

PRICE: $10.00   oa. 

TERMINAL   UNIT   POWER  SUPPLY 

400   VDC   @>    240   ma. 

PRICE:    ,;„„;,.•..•.,«.■»«...; $8-00    ea. 

ZERO  CENTER  4"   METER 

1    ma.    amp.     movement.    Calibrated    100-0-100,    good    for 

TT   Distortion  measurements. 

PRrCE:    $8.50 


KLEINSCHMIDT    PARTS 

PART  NUMBER   PRICE 

EACH 


Bearing  (5  pack) 

10717 

$.25 

Bracket 

52529 

.15 

Bracket 

93168 

JO 

Bracket 

55147 

.25 

Bracket 

50205 

JO 

Clamp 

20532 

JO 

Hub   Assembly 

55155 

.50 

Key    (Y) 

54033 

.25 

Key  (Repeat) 

54043 

.25 

Key    (0) 

54046 

.25 

Key    (K) 

54051 

,25 

Key    (Car.    Ret) 

54053 

.25 

Key    (X) 

54056 

.25 

Key    «C) 

54057 

.25 

Key    (V) 

54053 

.25 

Latch 

52963 

.05 

Lever 

52434 

,50 

Lover 

52477 

.25 

Lever 

52534 

.25 

Lever 

56265 

,25 

Lever 

59477 

J5 

Lever,    Stop 

55740 

.15 

Link 

55506 

.20 

Plate,    Terminal 

59981 

.25 

Plate,  Sprocket 

(10    pack) 

55ifl0 

.50 

Ribbon    Feed 

50400 

1.00 

Wheel.    Ratchet 

52807 

.25 

Lever,    Function 

(Number  2)        74131 
Lever,    Shift  74335 

Modification    Kit 

(Mechanical 

Motor    Stop)         87403 
Mounting    Assembly, 

Relay  74814 

Pinion  117304 

Plate,    Insulating 

(50    pack)  82548 

Panel,    Glass  7362 

Post  99204 

Post,   Threaded 

(5    pack)  97639 

Ribbon    Feed 

Assembly  74353 

Roller,    Lock   Loop 

(5   pack)  S25II 

Roller,    Operating 


TELETYPE     CORP,     PARTS 

PART  NUMBER   PRICE 

EACH 

97576  $.20 
158555  .20 
125849       .50 


G 

Gear 

Lever,    Contact 

Lever,    Function 

(Number  9) 


Bail 

Sleeve,    Bearing 
Soring    (10 

pack) 
Sprint.    Drag 
St  if fen  er 

(5    pack) 
Stripper, 

Pull    Bar 
Tape    Guide 
Tape   Guide 
Track,    Lower 
Track.    Upper 
Typebar 
Typebar 
Typebar 
Typebar 
Typebar 
Typebar 
Typepallet 

(5    pack) 
Typepallet 

(5    pack) 
Typepallet 

(5  pack) 
Typepallet 

(5   pack) 


74197 
97568 


.50 
.13 


J  .00 

J5 
.20 

.50 

.50 
JO 

.50 

1.00 

.50 

JO 
.50 


15283d 

.50 

74878 

,25 

4843 

.50 

74933 

.50 

6845 

JO 

82281 

JO 

74062 

.50 

74200 

.50 

96973 

.20 

98076 

.20 

99001 

.20 

99028 

.20 

99032 

,20 

99034 

.20 

82152 
82153 
98915 


.50 
-50 
.50 


98928       .50 


74130       .50         Wiring   Assembly  32441       .50 


1705  cy, 
1055  cy. 


AUDIO  CHANNEL  FILTERS 

Centered  on  following  Freq: 

595  cy.  H05  cy. 

765  cy.  1445  cy. 

935  cy.                  1615  cy. 
impedance!   600  ohms. 
PRICE: $10.00  ea.  or  2/$l8,00 

TT  63A/FGC 

TT  regenerative  repeater  accepts  on-off  signals  whether 
tone  or  DC.  See  Feb.  1967  issue  of  RTTY  for  conversion 
information    for    frequency    shift.    NEW. 

COMBINATION   FILAMENT 
&   PLATE  TRANSFORMER 


INPUT:   110/220 
OUTPUT:  300  T  @ 
6,3  V  @ 
5  V  @ 
PRICE:    * 


110  ma. 

4  amps. 
3  amps. 


...   $5.95  ea.   or  2/$IO.OO 

R-405  thru  411    mc 

T,T,  Terminal  Units  with  filters  ranging  from  935  cycle* 
to  ift55  cyclos. 

Freq,  Shift:  115  T(  60  cy.  1  0.  R-405  thru  411  filters 
must  be  retuntnl  to  your  requirements.  Mounting  on  10* 
relay  rack.  5^*  H  x  li*&"  Deep, 

PRICE: $50.00  f\o.b.  Phila.  WL  27  !bi. 

ONE     412     Unit     in     2125     cycles,     do     retuning     needed. 

5te*  H,    14  ft*  D,    19*  W. 

PRICE:    . $75.00  f.o.b,  Phila.  Wt   27  lbs. 

THESE   UNITS    ARE    ONE    OP   EACH    AND    SOLD    ON 

FIRST    COME    BASIS. 


All    Above    Merchandise     Subject    to    Prior    Sale.     ATI     Merchandise     Guaranteed* — All     Prices     F.O.R.     Our 
Warehouse,    Philadelphia,    Pa. 


SELECTR0NICS 


1206  S.  NAPA  STREET,  PHILA.,  PA. 
HO  8-7891   (AREA  215)  HO  8-4645 
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LIBERTY  PAYS  MORE!! 


WILL  BUY 
FOR  CASH 

ALL  TYPES 

•  ELECTRON  TUBES 

•  SEMICONDUCTORS 


•"WSft 


m 


m 


■  ■'•;• 


-* 


■:..: 


E«& 


WILL  BUY 
FOR  CASH 

ALL  TYPES 


•  Military  Electronic 

Equipment 

•  Test  Equipment 


WIRE,  WRITE,  PHONE  COLLECT!  WE  PAY  FREIGHT  ON  Ml  PURCHASES 


Liberty  Electronics,  Inc. 

548  Broadway,  Hew  York,  New  York  10012,  Phono  212-925-6000 


NEW 


UNIQUE 


IS  ANTENNA  SPACE 
YOUR  PROBLEM? 

The  "fat  dipole"  theory  permits 
full  performance  with  an  an- 
tenna '/g  wavelength  shorter 
than  normal  size. 
For  full  particulars,  including  in- 
struction details,  send  $  I  to 
C.  Leroy  Kerr,  Box  444,  Morvre- 
bello,  California,  90641.  Or,  if 
you  prefer  readymade  anten- 
nas, they  are  shipped  prepaid  in 
USA  as  folfows:  80/75  meter, 
$21,  40  meter,  $10.  20/10  or  15 
meter,  $6. 


INDEX   TO    ADVERTISERS 
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122 
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94 
33 

116 


Alftronics*  Reward,     120 
Amcco     Equipment    Co.,    51 
American     Crystal,     114 
Apollo   Engraving,    106 
Arcturus    Electronics,    121 
Arnold's    Engraving,    120 
Arrow   Sales,    1 12 
ATV    Research,   66 
Bahcock   Co.,    E.    L., 
BC  Electronics,   117 
Bi  gelow     Electronics, 
Brail    Mfg.,    Fred, 
G    B    Magazine,    96 
Glugg    Associates, 
Cleveland    Institute, 
Columbia 

Electronics,    115, 
Comdel,     lnc,f    95 
Crabtree's    Electronics,    61 
CushCraft,   94,    HO 
CW    Audio    Filter*    124 
Datak    Corp.,    68,    69 
DPZf     Inc.,     106 
Dynafab  Co.,   110,  115 
DX    Handbook,    62,    63 
Editors  &.   Engineers,  03 
Electronic    Center,    83 
Electronic    Components,    114 
Eusilon     Records,     125 
Estrs  Engineering,   115 
Evans    Radio,    9G 
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HERE'S  THE  "BARGAIN  BIBLE" 

the  Catalog  you've  been  waiting  for! 


JUST  MAIL  IN  COUPON! 


ALL  NEW!  Page  after  page  of  exciting 
equipment  and  accessories  at  money- 
saving  price*. 

•  EXCITING  NEW  FEATURE!  Complete 
Amateur  Station  "Packages"  se- 
lected by  WRL  electronic  experts/ 
The  best  buys  —  each  combination 
Performance  Proven!  Low  monthly 
payments  available  on  all  pkgs. 


•  Selected  "Best  Buys"  on  other  equip- 
ment —  radios,  recorders,  stereos, 
items  for  Electronic  Builders  and 
Gadgeteers, 

•  SPECIAL  WRL  PURCHASES!  Equip- 
ment you  can't  BUY  anywhere  else! 

•  The  most  complete  Amateur  Cata- 
log ever  put  together.  Detailed  illus- 
trations, complete  specifications* 
Save  at  WRL's  amazing  low  prices! 

•  LIBERAL  TRADE-INS  on  your  present 
gear  .  .  *  and  you  can  buy  anything 

^  ,.ni       .11  .  *  i-        i  in  *****  k'g,  new  catalog  on  our  easy, 

From  \\  RL-the  largest,  most  personalized  monthly  credit  plan! 

Radio  Supply  House  in  the  World!  Over  30 
Licensed  operators  among  our  95  employees 
to  assist  you  in  everyway  possible. 

CLIP  AND  MAIL  THIS  COUPON  FOR  YOUR  COPY 

"The  House  the  HAMS  Built!" 


WORLD  RADIO   LABORATORIES  Key  Number 

3415  West  Broadway 
Council  Bluffs,  Iowa  51  SOT 

Gentlemen: 

Please  rush  me  my  FREE  1968  WRL  Catalog  of  Bargains. 


Leo  L  Meverson 
W0GFQ 
President 
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Start  with  America's 
most  versatile  5-bander... 

only  $359! 


Pot  only  $359,  the  new  National 
200  puts  you  on  the  ah\  with  com- 
plete SSB,  CW,  and  AM  coverage  of 
the  80  through  10  meter  bands.  You'll 
get  years  of  enjoyment  from  this 
husky  rig,  thanks  to  National's  field- 
tested  design  and  workmanship,  and 
these  terrific  performance  features: 
*200  Watt  PEP  input  on  SSB,  grid-block 
keying  on  C\\\  and  compatible  AM  opera- 
tion ^Separate  product  and  AM  detection 
plus  fast-attack  slow-release  AGC  in  all 
modes  *Crystal-con trolled  pre-mixing  with 
single  VFO  for  high  stability,  plus  identical 


calibration  rate  on  all  bands  ^Crystal  lat- 
tice filter  for  high  sideband  suppression  on 
transmit,  and  rejection  of  adjacent-channel 
QRM  on  receive  .  > ,  plus  solid-state  balanced 
modulator  for  "set-and-forget"  carrier  sup- 
pression ^Universal  mobile  mount  included. 


your  power  to 
a  full  2000  watts- 
only  38°  per  watt ! 


Only  38c  per  Watt  adds  1800 
Watts  PEP  input  to  your  Na- 
tional 200  .  ,  ,  lets  you  push  out 
the  maximum  power  allowed  by 
law,  The  NCL-2000  is  a  complete- 
ly self-contained  2000-Watt  SSB 
PEP  linear  amplifier  for  the  80 
through  10  meter  bands,  with 
minimum  peak  output  of  1300 
Watts,  *  Amplifier  Bias  Control 
Circuit  (Pat.  #3t328,7K>  re- 
duces distortion.  Operate  CW? 
AM?  RTTY?  The  National  NCL-2000 
rated  for  full  kW  operation  in  the 
vices.  You  know  you'll  be  heard  when  you 
add  on  this  desk-top  package  of  dynamite! 
The  price?  ,  .  .  $685,  when  you're  ready  for 
the  big  time,  *3 


Both  the  National  200  and  the  NCL-2000 
are  covered  by  National's  exclusive  One 
Year  Guarantee  against  component  failure. 


National  Radio  Company 

37  Washington  Street,  Melrose.  Massachusetts  02176 


